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First International Congress in 
Poland 


On September 6 the British delegation leaves 
London to participate in the first international 
foundry congress ever to be held in Poland. The 
party is to be led by Mr. John Cameron, J.P., 
and Mr. V. C. Faulkner, both Past-Presidents of 
the Institute of British Foundrymen. The 
general scheme of the Congress is the holding 
of technical sessions and works visits for three 
or four days in Warsaw, after which there is a 
choice of two the embracing 
Witkowitz in Polish Silesia and the other central 
Poland. Both parties meet at Cracow for the 
final session and closing banquet. It is im- 
portant that British foundrymen should acquaint 
themselves with the foundry practice of other 


tours, one 


countries, especially those where the technique 
is not so well known as those of, say, America, 
France and Germany. In the countries listed 
there is a well-organised and relatively easily- 
read technical Press service, which permits of a 
ready appreciation of the national technique. 
With Poland, it is necessary to pay a 
personal visit to acquire reliable information as 


however, 


to the lines of development. 

The production of castings last year was of 
of 150,000 tons, year it is 
increasing. As the country is the 
essential raw materials for the foundry industry, 
expansion can be confidently anticipated. The 
factors which interest the British foundry owner 
certainly centre around the character of the out- 


the order but each 


rich in 


put of the industry. Certain well-known lines of 
production in this country are virtually non- 
existent there, and we doubt if one would find 
foundries making laundry machinery, lawn 
mowers, wringers and rain-water goods. It is 
our experience that for climates such as one 
knows Poland to possess, the use of cast-iron 
gutters and fall-pipes is extremely limited, pre- 
ference being given to sheet-metal pressings. In 
Czecho-Slovakia we have seen radiator segments 
made by welding steel components. The cooking 
and heating stove probably quite 
different from ours, as much of the country— 
Silesia, of course, excepted—will probably use 
wood as a fuel. Some stoves we have examined 
which are used in this part of the world are 
extremely ornamental, 


trade is 


as these articles have to 
take their place as most important pieces of 
furniture in possibly scantily-furnished kitchens. 

We understand that the arsenal at Warsaw is 
to be visited, and this should 
interesting as it has probably 
since about 1920 or The foundries 
at Kattowitz will doubt serve the local 
mining and metallurgical industries and should 
make a special appeal to those similarly engaged 
in this country. They were formerly in Ger- 
many, and are situated reasonably close to the 
German frontier. Poland since its emancipation 
as a self-contained state has decided that it 
must industrialise if it is to maintain its in- 
dependence, and if our information be correct it 
has created a new industrial centre in the middle 
of the country, and, as is well known, has built 
an entirely new port at Gdynia. As the Polish 
population in pre-war days consisted mainly of a 
few very large landowners and peasant farmers, 
a great. effort has had to be made to create a 
class of executives both industry and 
commerce. Like many other European countries, 
it has numerous minority problems to solve, 
roughly about half a dozen! It is obviously one 
of the most interesting countries in Europe from 


be extremely 
been equipped 
even later. 


no 


for 


many angles. The ancient traditions of the 
countryside must contrast strongly with the 
modernity of the industrial enterprises. The 


presence of a strong British delegation is most 
desirable, for the Polish are probably as _ ill- 
informed about the United Kingdom as we are 
about Poland, and with increased knowledge 
comes a better appreciation of other’s 
aspirations. As there is always a lengthier 
application list to view a new works, so, too, 
there should be a widespread acceptation of the 
invitation to Poland. 
authorities, there 
re-equipment of 


each 


According to reliable 
been in recent years a 
the indus- 
this apply to the 
who intend to 
should make contact immediately 
T. Makemson at St. John Street 
Deansgate, Manchester. 
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Correspondence 





[We accept no responsibility for the statements made or 
the opinions expressed by our correspondents. | 


Hydrogen in Iron and Steel 
To the Editor of Tue Founpry Trape JouRNat. 


Sm,—Your leader ‘‘ Hydrogen in Iron and 
Steel ’’ in your issue of August 11 recalls to the 
writer’s mind several successful attempts to 
collect gas from cooling steel some years ago. 
The apparatus and conditions of the experiments 
were rather difficult, but five large samples of 
gas were collected on each occasion of a number 
of these tests from ingots. The volume of gas 
was considerable, but was not very accurately 
ascertained owing to the great speed at which 
the gas came off in the early stages. 

The following analyses are typical of those 
found :— 


Per cent Per cent 


Carbon dioxide 3.3 0.4 
Oxygen 0.4 nil 
Carbon monoxide 73.9 68.4 
Hydrogen 20.0 29.2 
Hydrocarbons 0.9 0.5 
Nitrogen 2.4 1.5 


The steel, which was of standard specification 
for railway tyres, was made in the acid open- 
hearth furnace and the ingot bottom-poured 
from a central runner. Carbon monoxide is to 
be expected as a residual product of the ‘‘ boil ”’ 
reaction, but there is also an important per- 
centage of hydrogen. 

The conclusions the writer formed from these 
few gas analyses on steel were that the relative 
quantities of each constituent varied somewhat 
with the composition of the steel and also with 
the conditions of melting and working the charge 
in the open-hearth furnace. 

It is undoubtedly of considerable importance to 
understand the gas solubility question for cast 
iron in relation to cupola practice and composi- 
tion, and this would throw some light on the 
troublesome problem of gas holes in castings.— 
Yours, ete., 

Wm. Y. Bucwanan. 


John Lang & Sons, Limited, Johnstone. 
August 18, 1938. 


Control in Chilled Shot Manufacture 
To the Editor of Tae Founpry Trape Journat. 

Sir,-—I note with great interest the reply by 
** British Grit ’’ to the suggestions put forward 
by me at the Foundry Conference, and the state- 
ments made at that time were neither mislead- 
ing nor fantastic. 

It is a well-known fact not only to metallurgists 
but also to foundry personnel that when shot is 
made from first-class materials one does definitely 
get a white chilled shot containing no graphitic 
carbon whatsoever, but it is also understood that 
if the silicon content of the material used is too 
high, and this has been done, then the resultant 
product is grey and not white, because it is im- 
possible to give a white chill to metal containing 
over a certain percentage of silicon, and if 
material of such composition is used in making 
this shot, which has happened, then the results 
are as stated by the writer and can have the 
effect mentioned. 

It is not the habit of the writer to make state- 
ments without due consideration, and if the 
correspondent uses anything but _ first-class 
material he will obtain the result specified, and as 
mentioned by me. It may interest your corre- 
spondent to know that we have worked at places 
where shot is manufactured and so understand 
the operation and have discussed the problem at 
length. 

The conditions applying to the hardening or 
chilling of metal and shot depend definitely and 
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without exception upon its composition, tempera- 
ture, of course, having some effect. The test 
referred to in Germany was merely mentioned 
in passing, and it was not intended to mean that 
all shot manufactured there is tested by this 
means. It was definitely stated that more care 
was taken in the selection of the materials, which 
was not meant as a reflection on English manu- 
facture, as I consider we are equal or superior 
(if we take the care) to any country. 

The writer is personally acquainted with Mr. 
Hurst and conversant with many of his Papers, 
and has very great admiration for his wide know- 
ledge of all foundry problems, and is also con- 
versant with the articles that have been written, 
not only in this country but abroad, on sand- 
hlasting and other foundry difficulties, as this is 
his business.—Yours, etc., 


J. H. Cooper 


(Managing Director, Robson Refractories, 
Limited). 
17, Coniscliffe Road, Darlington. 
August 20, 1938. 








Simplified Estimation of Mn, 
Cr and V 


Continuing their experimental investigations 
into the applications of potentiometric volumetric 
analysis in steelworks laboratories, P. Dickens 
and G. THANHEISER in Report No. 342 of the 
Mitteilungen aus dem Kaiser-Wilhelm-Institut 
fiir Eisenforschung zu Diisseldorf deal with a 
simplified procedure for the simultaneous estima- 
tion of manganese, chromium and vanadium in 
steels. Recent data published in regard to the 
oxidation of manganese were examined and the 
conditions determined which govern its quanti- 
tative course and which have allowed the method 
of separating, previously developed, for the esti- 
mation of manganese, chromium and vanadium 
to be retained as well as considerably simplified 
and curtailed by dispensing with subsequent oxi- 
dation with lead peroxide. A suitable electrode 
has been evolved, from a series of investigations, 
for the titration of manganese with oxalic acid 
and for the titration of vanadium with perman- 
ganate. This electrode consists of a platinum 
wire immersed in a sulphuric-acid solution of 
cerium sulphate containing chlorine ions. By 
varying the concentration of chlorine ions any 
potential in the range from 900 to 1,200 millivolts 
can be obtained. Titration against this electrode 
resulted in a further simplification of the simul- 
taneous estimation of manganese, chromium and 
vanadium, 





|.B.F. Cricket 


Match 


The 
challengers 


Institute of British Foundrymen, as 
for the Lichfield Trophy, will on 
Sunday, September 4, endeavour to regain their 
title in a cricket match against the British 
Works Managers’ Association. By the kind per- 
mission of the O.C. Troops, Lichfield, the match 
will be played on No. 1 Garrison Ground, 
Whittington Barracks, commencing at 2.30 p.m. 
Whittington Barracks is about three miles from 
the centre of the city along the Tamworth Road. 
Ample facilities for parking cars are available. 

Luncheon at 1 p.m. and dinner in the even- 
ing will be served for those making reservations, 
the Hotel, Lichfield. Tea will be 
served in the Pavilion at the Barracks. 

The organisers inform us that the team is still 
short of a couple of good bowlers. 
Full details of the arrangements are available 
y writing to Mr. ‘J. E. Hurst, Bradley & 
Foster, Limited, Darlaston. 


at George 
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{ 
Random Shots | 
A correspondent who signs himself “ Anxious" | 
writes asking who or what is this thin 


“cc 


cal} 
an intelligent foundryman,’”’ about which i 
hears so much in lectures, articles, and letters 
to the Editor. No wonder he is anxious. for it 
is a ticklish matter, intelligence not | ing , 
substance that can be weighed on the 
or a liquid which can be poured out i: mill. 
litres. Foundrymen so accustomed to handling 
mass, and weighty mass at that, find a cuality 
so intangible difficult to comprehend. Not only 
is it intangible, but its very properties are rela. 
tive. A standard of intelligence bears very 
definite relationship to the man who makes the 
assertion. Thus, in referring to another as 
being a man of intelligence, the implied assump. 
tion is that the speaker himself is intelligent, 
too, the other fellow’s intelligence being cithe 
equal to his own, or, condescendingly, a little 
(ever so little) less. 
* * * 


lance 


‘* Anxious ’’ himself suggests that ‘‘ there can 
be no such animal, as an intelligent man would 
not be a foundryman.’’ Thus, if one admits that 
a standard of intelligence is set and judged by 
one’s own, it might be concluded that such a 
suggestion comes from a man lacking that highly 
desirable quality! The theory is well supported 
by the fact that he consistently misspells the 
very word in question, but maybe he is only 
saving that ‘‘1”’ which he misses out in order 
to have somewhere hot to which to send ‘‘ Marks- 
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man ”’ after reading this. 
* * * 

Though the season of annual dinners is not 
yet quite at hand, smali and very select com- 
mittees are already sitting in divers dark corners 
planning these devastating affairs, and how too 
plainly, as a rule, are such banquets arranged 
by men who lost their zest for ‘‘ dining out” 
vears ago, or the menu itself finally decided 
by the only member of the committee who has 
suffered from dyspepsia for more years than he 
cares to remember? As the first nip of cold 
morning air and evening fog catch the finger 
tips and blue the nose, one gives an involuntary 


shudder at the prospect of the numerous servings 
of sel d@’Agneau and tired chicken limbs. 
* 


The dinner to be given by the Institute of 
Vitreous Enamellers, at their annual conference 
in London during October, will be, however, 
a very different affair. The very rendezvous of 
the dinner is a departure from the usual, the 
Normandie being a bright recherché spot. The 
actual banquet is receiving the attention of a 
noted chef de cuisine, Mr. Sovrani, of Blue 
Train fame. In thus striking out in this matter 
of dinners the vitreous enamellers are carrying 
the principles of their craft into another sphere 
and are embellishing what has so often been 
a very dull affair! 

* * * 

It is to be anticipated that the speeches will 
come up to scratch, and that the banquetting 
room of the Normandie will possess a clock, 2 
large one with bold black figures. Length-of- 
speeches stories are legion, but maybe this is 
not too old a chestnut to be recounted. Of 
speakers there were four, and time was limited. 
The first promised that his speech would be 
like a cat’s tail, not far to the end; but the 
eat’s tail proved to be an hour long. The 
second said his would be shorter—a dog’s tail, 
in fact, but nevertheless, bound to a cur. The 
dog’s tail was three-quarters of an hour long. 
The third said his speech would be like a rat’s 
tail, straight to the point, but it lasted a full 
half-hour. The last speaker looked at the clock 
and sighed that his speech could only be like 
a rabbit’s tail, the merest suggestion, which it 
was! 
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» of Very Hard 
Cast lrons* 


=. 9! 


Regardless of resulting inaccuracies, it has 
become a growing custom to compare the hard- 
iness of various metals by converting Vickers, 
iShore, Rockwell or Brinell hardness measure- 
ments from one scale to another. For most of 
ithe ordinary steels, such conversion is fairly 
satisfactory. Practically all conversion charts 
have at some time or other been referred to 
Brinell hardness, probably because the Brinell 
test is the oldest established means for deter- 
mining the hardness of metals. Cast iron has 
frequently been compared across the scales just 
like steels. In these instances, inherent dif- 
ferences and the elastic properties of cast iron 
remain uncorrected factors, thus adding to the 
error already existing in all such conversions. 

} For most industrial uses, the specification of 
a Brinell, Rockwell, Shore, or Vickers hardness, 
along with the composition and one or more 
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additional physical properties has operated fairly 
Pnough in procuring material of proper quality. 
{The motor vehicle, machine tool, mining, and 
metal working industries have been able to 
Specify the composition and a Brinell or Rockwell 


hardness, and in some cases a Shore hardness, 
to define their requirements in cast iron. Par- 
ticularly in the purchase and sale of rolls for 


the metal, rubber, and paper trades, it has 
become a custom to specify scleroscope hardness 











Falues, and to compare these values interchange- 
ably in terms of Brinell or other hardness values. 
inn y of these cases, the structure and com- 
Position of the castings have not been disclosed 
Ind comparisons between steel and chilled iron 
. 

: Extended extract from a Paper presented to the forty-first 


ual meeting of the American Society for Testing Materials. 
- } rs are metallurgists, Development and Research Divi- 
m, J ternational Nickel Company, Inc., Bayonne, N.J. 
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‘Note on the Hardness Measurements 


Steels and White 


By J. S. VANICK and J. T. EASH 


rolls, both possessing equal hardness values, have 
led to considerable confusion. Usually the chilled 
iron roll excels in performance the steel roll of 
corresponding hardness. On the other hand, it 
appears to be almost impossible to develop a 
scleroscope hardness of 100 in chilled iron rolls, 
an achievement quite feasible in steel forgings. 
Furthermore, foreign roll makers, especially 
those of Continenta! Europe and _ particularly 
Germany, can confuse American roll makers and 
users with the presentation of higher scleroscope 
values than are obtained in the United States. 

This creates a problem that should perhaps 
be investigated by the International Association 
for Testing Materials, because in this particular 
case the instruments employed to obtain the 
comparison differ by over ten units, enough to 
cause considerable trouble. If, for example, 
advice about a chilled roll with a German sclero- 
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scope hardness of 100 is interpreted in terms 
of a 100 U.S. scleroscope hardness value, the 
product cannot practically be made to this 
value. Attempts to convert the 100 scleroscope 
to an equivalent Brinell value from the steel 
conversion charts lead to grotesque Brinell values 
of 750 to 800. If, at this time, the German pro- 
ducer is asked to make a roll with a Brinell 
hardness of 750 the comedy of errors is com- 
pleted. For these reasons, work has begun at 
the Bayonne Laboratory of the International 
Nickel Company, and independently in France,’ 
to investigate the problem of measuring by 
various means the hardness of steels and irons 





1M. Ballay and R. Chavy, ‘Les Fontes Blanches Speciales: 
Recherches sur les Proprietes de Quelques Fontes Blanches au 
Nickel-Chrome,”’ Bulletin de l’Association Technique de Fonderie, 
Vol. 9, November, 1935, pp. 366-380. French paper presented 
at the International Foundry Congress, Brussels, September, 
1935. 
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which possess high hardness and in comparing 
the values so obtained. 

The usual standard testing procedure was fol- 
lowed for each test. For Brinell values a 10-mm. 
tungsten carbide ball held at a 3,000-kg. load 
for 30 secs. was used. Two or three determina- 
tions proved sufficient to establish closely uni- 
form values. For Rockwell values, the ‘‘C” 
scale and 150-kg. load was used. For Vickers 
values, th« diamond pyramid with a 50-kg. load 
was used. Rwockwell and Vickers tests required 
an average of 9 and 8 readings, respectively, 
to narrow the scatter in values. For the sclero- 
scope hardness test, a Shore direct-reading 
instrument was used, standardised against a steel 
block calibrated to a value of 95. An average 
of 16 tests had to be made with this instrument 
to narrow the scatter in the results. 

The difficulties encountered in this investiga- 
tion are most apparent in the very hard grades 
of chilled iron, and for that reason nickel-chro- 
mium or nickel-chromium-molybdenum alloyed 
chilled irons of the Ni-Hard type were selected 
to cover a range of 500 to 750 Brinell, 550 to 
950 Vickers, 45 to 65 Rockwell ‘‘C”’ and 60 to 
95 scleroscope. Tests were made upon spalls 
from the surfaces of five commercial nickel-chro- 
mium type rolls, and upon twenty chill-cast iron 
test bars of varying nickel-chromium content. 


Kleven very hard tool steels, taken from 
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laboratory stock as well as from commercial 
production, were quenched and tempered to 
produce a high hardness within the top ranges. 
The results of these tests appear in Figs. 1 
to 6. It should be emphasised that the object 
of the work was to report the results obtained 
upon these very hard materials when tested by 
using standard hardness testing methods rather 
than to investigate the shortcomings of hard- 
ness testing machines, or the heterogeneity 
in material which the scatter in results clearly 
indicated. 


Discussion of Results 


The most significant feature of the charts is 
that the solid line representing the Brinell 
hardness values of the chilled cast iron is in 
all cases above the line representing the hard- 
ness of the steel. This conclusion is made not- 
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withstanding the fact that average values on an 
individual casting may depart by a sizeable 
margin from the line representing the average 
hardness for the entire series of irons, as illus- 
trated in Figs. 1, 2 and 3. In the higher 
hardness range, the chilled iron seems to de- 
part further from the average line towards 
abnormally high Brinell values, as illustrated 
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in Fig. 1. The possibility of appreciable 
amounts of austenite in the chilled iron may 
account for a lowered degree of elasticity and 
consequently low scleroscope values. A further 
indication of the difficulty in obtaining repro- 
ducible values, particularly in the case of the 
chilled cast iron, is shown by the number of 
readings needed to narrow the spread in values. 
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These indicate that the Brinell is least affected, 
the Rockwell and Vickers next, and the sclero- 
scope most. 

The values plotted in Fig. 3 (Brinell and 
Vickers) and the values shown in Fig. 4 (sclero- 
scope and Rockwell) are bracketed within a 
narrow enough band to eliminate any signifi- 
cant differences between  nickel-chromium 
chilled iron and the forged steels. To all prac- 


FOUNDRY TRADE JOURNAL 


tical purposes this would mean that a conver- 
sion within these two charts may be performed 
by using essentially the same conversion factor 
for both the nickel-chromium chilled iron and 
the steel. The dispersion of scleroscope values 
in the case of Fig. 4 is so broad that it appears 
to be the least reliable form of test. The rela- 
tions between Vickers, Rockwell and Brinell 
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Fie, 5.—Vickers/SHoRE ScLERO- 
scope HarpNess RELATION. 
data, as expressed in Figs. 2, 3 and 6, seem to 
be more consistent, undoubtedly due to simi- 


larity in action of the indentation type of test. 

The conversion of the scleroscope to the in- 
dentation type of test, as illustrated in Figs. 1 
and 5, differs in the case of the two materials. 
Scleroscope values obtained on the forged steel 
are 5 to 7 points higher, as shown in Figs. 1 and 
5, than those obtained on nickel-chromium chilled 
iron of the same hardness. This difference is im- 
portant and must be taken into account when 


TABLE I.—If the area represented by a photomicrograph 
2} in. by 3} in. were compared to the area of the Brinell 
impression in a relative way, it would occupy about the 
size of a postage stamp in a wash-basin 12 in. 1% diameter. 
Actually, if the indentations made by the different instru- 
ments on a chilled cast iron having a Brinell hardness 
of 650 were magnified by 500 they would have the following 


diameters :— 
Brinell ; a 650 48 in. diameter. 
Rockwell, “‘ C ” scale 58 8.75 in. diameter. 
Vickers, 50-kg. load 775 6.8 in, square. 
Scleroscope 80 6.25 in. diameter 


comparing the scleroscope hardness of forged steel 
rolls with chilled iron rolls. For equivalent 
scleroscope hardnesses, the nickel-chromium 
chilled iron rolls will have a Brinell hardness ex- 
ceeding that of the forged steel by about 40 units. 
Conversely, for equivalent Brinell hardnesses, the 
roll will record a Shore value 5 to 7 points lower 
than that of forged steel. 

The work done by Ballay and Chavy' upon 
this problem is illustrated in Fig. 7, where their 
comparison of the hardness values obtained upon 
chilled white iron is illustrated. This diagram 
does not compare cast iron with steel, but does 
show that at the upper hardness levels the Rock- 
well and Brinell tests tend to depart from their 
straight-line relationship at lower values. <A 
comparison between hardness values _ shows, 
among other things, the relation between the 


* E. Sc huz, “ey ber die Harte und S hrecktiefe des Legierten 
Schalenhartgusses,"’ ‘‘ Die Giesserei,”’ Vol. 31-32, pp. 321-327 
(1934). 
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steel ball and tungsten carbide ball in the Brinell# 
test upon these very hard irons. In Fig. 8, thd, 
work of Schuz? compares the German an 
American scleroscope tests upon hard me eriaks, 
and in the range around 80 on the Anvericay 
scleroscope the German instrument is shown 
measuring 10 to 15 units higher values ‘or the 
same Brinell hardness. 
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As stated above, it is not the purpose of thi 
Paper to enter into an extensive discussion 0 
the irregularities in the materials or in th 
instruments. Chilled cast iron is admittedly 
heterogeneous material and is, therefore, ex 
pected to vary in the tests, depending upon th 
microstructure and the area that is integrate 
into the final result. For a microstructure con 
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AND 
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AMERICAN SCLEROSCOPE 


sisting of carbide and martensite in a chille 
white iron of the nickel-chrome type, it 1s diff 
cult to concede the comment frequently made tha 
the scleroscope point strikes only om sing! 
component. The relative areas covered by th 
hardness instrument in making a test cor: espond 





ing to a value of 650 Brinell, 58 Rockwell, § 
Shore and 775 Vickers are given in Table I. 


(Concluded on page 135.) 
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A Fault in Gate-Valve Design 
and its Correction 
By G. H. PEARSON, A.M.I.Mech.E. 


A common cause of complaint amongst users 
of valves of the parallel slide, gate or wedge 
type is the deplorable lack of space provided 


in the bottom of the body. From an inspection 
of the body shown in Fig. 1, which is a typical 
example of the shortcomings referred to, it 
will be at once apparent that little or no reserve 
of space is available in which any scale or any 
other deposits might accumulate so as not to 
interfere with the working of the valve discs or 
other moving parts of the valve. 

Such deposits might be the accumulation of 
years; on the other hand—where the working 





DOTTED LINES SHOW 
SUGGESTED POSITION OF 
VALVE CHEST WALLS 


Fig. 1.—CoNvENTIONAL DEs1GN OF VALVE 


AND SUGGESTED IMPROVEMENT. 


medium contains solid matter in suspension— 
choking up at the point in question may easily 
result after only a few days, or even hours, 
of service. The latter possibility was recently 
brought home to the writer when he was called 
upon to investigate the reason for the faulty 
working of a sluice valve which had failed to 
give satisfactory service through continual leak- 
age at the seatings, after being in commission 
only for a comparatively short period. 

At first this was attributed to faulty grinding- 
in of the seatings, but, on stripping the valve 





the supply of a new body, but it was so suc- 
cessful in its appiication that it was decided 
to standardise this mode of construction on 
valves destined for services similar to that which 
instigated its adoption. As will be seen from 
the illustration, the pocket in the bottom of the 
body was arranged somewhat deeper than usual, 
and a gunmetal plug for cleaning-out purposes 
completed the arrangement, the latter provision 
altogether dispensing with the necessity of re- 

















ALLOWING VALVE- 
CLEANED Ovr. 


2.—ARRANGEMENT 
Bopy Borrom TO BE 


Fic. 


moving the whole of the cover bolts, as had been 
found necessary on numerous occasions pre- 
viously. In addition, provided the tapped hole 
is not of too diminutive proportions, the body 
casting may have a core print at this point, a 
feature which the moulder will readily appreciate 
as providing additional support to the core just 
at that point where it is a most welcome addi- 
tion. Moreover, such a provision operates in 
favour of obtaining more accurate location of 
the main core with less liability of the castings 
assuming unequal wall thicknesses, a common 


¢ OF VALVE BODY——._ 











ete 


Lomcucar CLEAN-OUT DOOR. 
FOR VERY LOW PRESSURES 
AN OVAL FLANGE MAY BE USED 


Fig. 
With view to examining these parts, it was 
revealed that the bottom of the body was 
choke] with solid matter carried over by the 
Working medium, in this case malt liquor. Suffi- 
cient solid impurities had accumulated as to 
arres' the downward travel of the wedge-plug, 
and « certain quantity must have become trapped 
between the seating faces themselves, thus aggra- 
vatin.; the grievance. 
7 care was effected by adopting the expedient 
show 


in Fig. 2, which, of course, necessitated 
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cause of rejections in the valve industry, and 
one for which inspecting engineers apparently 
have a special affinity ! 

it must not be assumed, however, that the 
screwed type of cleaning plug is to be advo- 
cated for use on anything but low-pressure 
valves; on steam valves—save low-pressure ex- 
haust steam valves—it is better practice to 
provide a flanged connection, something on the 
lines of that portrayed in Fig. 3, in which case 
it is only reasonable to suppose that a greater 
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measure of support will be obtained for the 


core at the point previously mentioned, by 
reason of the increased dimensions of the outlet 
hole. 

Another commendable feature resulting from 
the provision of a greater clearance allowance 
around the seating faces of gate valves is the 
greater measure of space available for machining 
operations. To anyone versed in the methods 
of machining the internal surfaces of valve 
bodies it will be appreciated that these castings 
—particularly the steel variety—seem to con- 
tain more than a liberal amount of sand inclu- 
sions at those points where such is least desired, 
an undesirable feature necessitating frequent 
regrinding of the cutting tool. In most cases 
such machining is carried out by the aid of 
artificial light artfully contrived to illuminate 
the interior of the body casting, the whole pro- 
viding something of an unenviable operation. 
Consequently, any aids which the valve designer 
can thoughtfully introduce (such as the expe- 
dients already advocated herein) will at once 
be received with approval, not only by the users 
of such material as is outlined in these notes, 
but also by those on whom rests the onus of 
successful production and eventual operation. 

Repeated dismantling of any valve is a pro- 
cedure wasteful of both money and temper, and 
cannot be countenanced in a factory wherein 
hundreds of valves may be installed. By the 
exercise of a little thought in the design stage, 
much unnecessary worry and delay may be 
avoided, and the longer service and freedom from 
frequent overhaul will bring about a consequent 
saving in monetary outlay. 








Note on the Hardness Measurements of Very 
Hard Steels and White Cast Irons 


(Concluded from page 134.) 


is obvious that the Brinell (tungsten carbide) im- 
pression embracing the greatest area is likely to 
yield the most consistent values. 

In view of the fact that the scleroscope is 
widely used to measure the hardness of heavy 
and cumbersome pieces, such as rolls, the utility 
of this instrument must be recognised. Again, 
the heterogeneity of the cast iron indicates that 
this instrument, depending upon a very small 
area for its record, may chance upon spots which 
differ widely in mineral hardness as well as in 
elastic and strength properties, so that the final 
value selected must encompass a large enough 
number of tests to balance these factors and 
arrive at a statistical average. The importance 
of this feature is readily recognised in the case 
of a nickel-chromium chilled cast iron which is 
carefully controlled to obtain a martensitic body 
enmeshed in an iron-carbon-chromium framework, 
but the hardness value obtained may be affected 
depending upon whether the metal tested is rich 
in carbide or in martensite. A variation in quan- 
tity of carbide may occur due to the 2.5 to 3.5 
per cent. range of carbon contents utilised in 
chilled iron roll manufacture. The steels are less 
subject to this difficulty, partly because the car- 
bide component is more thoroughly dispersed and 
is present in small insignificant quantities. 
Furthermore, the effect of forging tends to make 
the structure more dense and close out micro- 
scopic porosity which might affect a hardness test. 








Castings versus Forgings 

In our June 9 issue we published an article under 
the above heading by Mr. D. Ctrarx, of the 
Commonwealth Steel Company, Limited, of New 
South Wales, who writes to inform us that the 
magnification of all four photomicrographs accom- 
panying the article was 100 diameters. The figures 
we published at the time, which were (as was then 
indicated) the conjecture of a prominent metal- 
lurgist, gave two as being at 100 diameters and the 
others at 500 diameters. This new information 
from the author lends added importance to the 
article. 
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lron and Steel Institute 


AUTUMN MEETING IN NEW YORK 


At the Autumn Meeting of the Iron and Steel 
Institute, which (as previously announced in 
these columns) is to be held in New York on 
October 3 and 4, the following Papers will be 
presented :— 


Special Report No. 23.—‘‘ Third Report of the 
Steel Castings Research Committee.’’ Being a 
Report by a Joint Committee of the Iron and 
Steel Institute and the British Iron and Steel 
Federation to the Iron and Steel Industrial 
Research Council. 


Paper No. 1.—J. H. ANprew and 
Trent: ‘“‘ The Quench-Ageing of Steels.’’ 

Paper No. 2.—E. C. Barn: ‘ Grain Size and 
Hardenability in Steels to be Heat-Treated.”’ 

Paper No. 3.—Quincy Bent: ‘‘ Modern Roll- 
ing-Mill Practice in America (exclusive of 
Continuous Strip and Sheet Mills).”’ 

Paper No. 4.—H. H. Burton and T. F 
Russe..: ‘‘ Precipitation-Hardening in Three 
Steels containing Vanadium.”’ 

Paper No. 5.—D. F. Campsetr: 
Furnaces in European Steelworks.”’ 

Paper No. 6.—D. Eppetsuemmer: ‘‘ The De- 
velopment of Continuous Strip Mills.’ 

Paper No. 7.—W. M. Farnsworth and E. R. 
Jounson: ‘‘ American Electric-Furnace Prac- 
tice.’’ 

Paper No. 8.—Frepertck M. Gites and 
Epwin D. Martin: “ American Soaking-Pit and 
Reheating Furnace Design and Practice.’ 

Paper No. 9.—Wituiam A. Haven: ‘ Some 
Comments on the Manufacture of Pig-Iron in 
America.”’ 

Paper No. 10.—F. G. Norris: 
affecting Red-Shortness.”’ 

Paper No. 11.—D. V. Krisuna Rao: ‘ The 
New Steel Plant of the Mysore Iron & Steel 
Works, Bhadravati, India.”’ 

Paper No. 12.—L. F. Rernartz: ‘‘ The De- 
velopment of the Open-Hearth Steelmaking 
Processes in Recent Years in the United States 
of America.” 

Paper No. 13.—J. W. Ropcers: ‘“ The Coid 
Deformation and Recrystallisation of Metal 
Crystals, with Particular Reference to Alpha- 
Iron.”’ 

Paper No. 14.—H. A. Scuwarrz: ‘ The Con- 
version of Solid Cementite into Iron 
Graphite.” 

Paper No. 15.—C. Sykes and H. Evans: 
‘* Specific-Heat/Temperature Curves of Com- 
mercially Pure Iron and Certain Plain Carbon 
Steels.”’ 

Paper No. 16.—C. E. Writtiams: “ Recent 
Developments in the American Iron and Steel 
Industry.”’ 


E. M. 


** Electric 


** Factors 


and 


Paper No. 17.—Epwin C. Wrigeut and Steven- 
son Frnpiater: ‘‘ The Manufacture of Seamless 
Steel Pipe in the Plants of the National Tube 
Company.” 

Programme 


Monday, October 3, at 2.15 for 2.30 p.m.—A 
joint general meeting of the Iron and Steel In- 
stitute and the Institute of Metals with the 
American Iron and Steel Institute and the 
American Institute of Mining and Metallurgica! 
Engineers in the auditorium of the Engineering 
Societies’ Building. Joint Chairmen: The Presi- 
dent of the American Iron and Steel Institute 
and the President of the American Institute of 
Mining and Metallurgical Engineers. Proceed- 
ings: Brief welcome to the British institutes by 
the Chairmen and replies by the Presidents of 
the British institutes. Ballot for the election 
of new Members and Associates. 

It is expected that Papers Nos. 16 and 6 will 
be presented and discussed; also an Institute of 
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Metals Paper by C. H. Mathewson on “‘ Research 
and Development in the American Non-Ferrous 
Metal Industry.”’ 

Tuesday, October 4, at 10 a.m.—General Meet- 
ing of the Iron and Steel Institute with the 
American Iron and Steel Institute and the Iron 
and Steel Division of the American Institute 
of Mining and Metallurgical Engineers. 

It is expected that Papers Nos. 7, 5, 2 and 3 
will be presented and discussed. The remaining 
Papers will be taken as read, and written con- 
tributions to the discussion are invited. 

Further particulars of this visit to America 
are obtainable on application to the Organising 
Officer of the Joint Autumn Meeting at 4, 
Grosvenor Gardens, London, S.W.1. 








Pig-lron and Steel Output 


HOLIDAY INFLUENCES 


The British Iron and Steel Federation states 
that there were 90 furnaces in blast in Great 
Britain at the end of Julv, compared with 97 
furnaces at the end of June, eleven furnaces 
having ceased operations during the month, and 
four having resumed production. The produc- 
tion of pig-iron in July included 120,500 tons 
of hematite, 266,100 tons of basic, 98,500 tons 
of foundry and 11,400 tons of forge pig-iron, 
totalling 507,800 tons, which compares with 
541,500 tons in June last and 729,300 tons in 
July, 1937. The output of steel ingots was 
683,200 tons in July, as against 776,100 tons in 
June last and 1,059,200 tons in July, 1937. The 
Federation points out that steel production in 
July was well maintained up to the 16th of the 
month, when the Scottish holidays opened. 
Thereafter the principal Scottish steelworks re- 
mained closed until the end of the month, thus 
losing approximately a half of one month’s out- 
put at the current rate. In addition, a number 
of English works shut down for the whole of the 
last week of July in anticipation of the Bank 
holiday week-end. The remaining 90 per cent. 
of English works will be stopped during August 
for holidays amounting to a week, or in some 
cases longer. 








Foreign Exchange Restrictions 


When an inquiry for machinery or castings is 
received from abroad, it is very desirable that the 
manufacturer or merchant should consult the Export 
Credits Guarantee Department of the Department 
of Overseas Trade. The offices are located at 9, 
Clement’s Lane, Lombard Street, London, E.C.4. 
We choose this moment to emphasise the wisdom of 
this step as currency restrictions are in force in 
Albania, Bulgaria, Czecho-Slovakia, Danzig, Den- 
mark, Estonia, Germany, Greece, Hungary, Iceland, 
Italy, Latvia, Lithuania, Norway, Poland, Rou- 
mania, Spain and Yugo-Slavia, to mention only 
European countries, and much the same conditions 
exist in South America and the Far East. Detailed 
information of these conditions is given in a Pam- 
phlet (No. G 28571/37) just issued by the Depart- 
ment, and its contents make somewhat depressing 
reading. 








(Concluded from next column.) 
the core, which is entirely blown out, leaving 
the casting quite clean. 
In addition to the advantage which the cement- 


sand mixture offers in respect of its ‘ dis- 
integration ’’ features, it is found to be stronger 
than ordinary sand and gives far less 
** blowing.”’ 

The above procedure is, of course, a very 


special development, but the cement-sand mixture 
has also been used for moulds. The similarity 
in practice, especially in regard to the pro- 
portions of cement and water, with the 
Randupson process is very striking, and indeed 
the only difference seems to be in the adoption 
of stove heating in the one case. 
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Randupson Process of [ 
Cement Moulding | 





Mr. H. J. Miller, M.Sc. (Copper Dev: lopmen; 
Association), has made the following writte, 
contribution to the discussion of Mr. F, wy 
Rowe’s Paper, which was presented to th 


Bradford Conference of the Institute o: Britis) 
Foundrymen and published in our issue 6 
June 23:— 

As pointed out in the early part of Mr. Rowe’ 
Paper, the application of cement-bonded sand i: 
not by any means a new development, lthough 
thost of the earlier attempts to use such inixture 
were a failure. However, one example of out. 


standing success in the use of cement-sanj 
mixtures, which dates back for a considerable 
period—apparently prior to the 
application of the Randupson _ process—j 
provided in connection with certain copper cast- 
ings employed in the copper-refining industry, 


commercial 


Cement-Sand Cores 

From information provided by the courtesy of 
Mr. C. H. Aldrich, technical manager of the 
United States Metals Refining Company, it i 
possible for me to say that in 1928 a technique 
for producing copper castings with cement-sani 
cores was developed in the Carteret works o 
that company. It is believed, however, that 
cement-sand mixtures were also being used some. 
what earlier in certain other copper refineries, 
but it is difficult to state just when the practice 
was first developed. Since about 1930, however 
the use of cement-sand cores for certain copper 
castings has become general practice throughout 
the industry. The cement-sand mixtures have 
also been used for moulds in addition to cores, 
and it would seem that the practice as developed 
by the United States Metals Refining Company 
and others has not been protected by patents. 

The most important application of cement-sand 
mixtures in copper refineries is for the core 
used in manufacture of water-cooled copper cast- 
ings required for the production of the solid 
copper moulds in which wire bars are cast. These 
castings are of approximately the same external 
shape and dimensions as a copper wire bar, and 
they are hollow with only two or three small 


holes at the top which are provided for pipe con-f 


nections. These holes serve to carry suspension 
hooks for the core, which must eventually be 
removed through these holes. The difficulty of 
core removal was responsible in the first place for 
the experiments on core materials; other factors 
which it was necessary to observe were: (1) the 
avoidance of volatile constituents which could 
liberate gases, a matter which is of more than 
ordinary importance with tough pitch copper; 
(2) the possession. of sufficient strength in th 
cores to maintain the necessary shape during 
casting, and (3) the use of a comparatively weak 
and fragile mixture so as to avoid shrinkagt 
eracks in the copper castings. 

After many experiments with a wide range 0! 
core materials, used under different conditions. 
the core material which was developed was 4 
mixture of 10 parts of silica sand and | part 0 
Portland cement, dampened with water to sucha 
consistency that it can be packed into « wooden 
core box. After standing in the boxes for m4 
hrs., the cores are removed and painted with bone 
ash emulsion and are then dried in steam- 
heated oven for 48 hrs. at 110 deg. C. 


Core Disintegration by Quenching 


Castings made with cores prepared in this 
manner are allowed to cool to a temperature 
somewhat below red-heat, and they re then 
quenched in a tank of water. The penetratio? 
of water into the hot core gives rise ‘0 steal 
generation with more or less explosive violence, 


and this results in a complete disintegration ® 
(Concluded in previous column.) 
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and Standard Costs 


Il—REPETITION FOUNDRIES AND THE BUDGET 
By T. McALPINE 


(Continued from page 123.) 


Loose-Pattern Moulding Budget 


The columns shown on Form 3 are numbered 
for easy reference, and a description follows :— 

Columns (1) to (4) are self explanatory. 

Column (5) shows the classification numbers 
of the metal mixtures to be used in producing 
the various castings. This assumes that metal 
mixtures have been standardised. 

Column (6) shows the unit weight of rough 
castings; that is, with the runners and risers 
attached. 

Column (7) is the product of columns (1) and 
(6). 


[Left side ] 


of metal poured into moulds is £5 per ton and 
that back scrap is valued at £4 per ton, then the 
cost of the finished casting will be :— 
Metal cost of rough casting 84 Ibs. at 

£5 per ton = = 


Less runners and risers, e., 98 lbs. 
(84—56) at £4 per ton ae = 


£315 0 


. - 


£215 0 


Metal cost of finished casting ... = 





Oncost can be charged on Form 3 when the 
oncost budget is completed. There are two 
general methods of allocating the oncost of this 
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In addition to showing total production costs, 
Form 3 can be regarded as a Standard Cost 
Schedule, because it shows the cost of every 
casting and can be used for measuring produc- 
tion efficiency from a costing standpoint. 

It is not unusual for the sales of most foundries 
to rise and fall with the seasons of the year, 
but if production is allowed to fluctuate in keep- 
ing with sales, much money will be lost through 
unused capacity. The reason, of course, is that 
a factory is always larger than it need be, since 
it must provide sufficient space and equipment 
to cope with the period of greatest production. 
The alternative is to maintain production at a 
more or less fixed level throughout the year and 
deliver goods from stock. 


Continuous Casting Plant 


All moulding machines within this plant should 
be sub-divided into groups; each machine within 
any group being of similar type and capacity. 
Each such group is then treated as a separate 
department. Of course, this grouping is for 
budget and costing purposes only, and does not 















































ES cas bra eakaawaee maces List of Castings. Loose-Pattern Moatiting Department. 
(1) | (2) | (3) 1 (4) | (5) | (6) (7) | (8) (9) (10) (11) 
Rough castings. Finished castings. Metal cost. 
No.| Patt. | — No.| No. | —? si ans Pie a <i ‘a ar 
off. | No. Description. | per| of Unit. Total | Unit. | Total. Unit Total. 
=i - | mix. | _——; __—_ — —_|___, _—___ —— 
‘ ree SO he | Cwts. | Qrs. | Lbs. | Tons. | Cwts. | Qrs. | Lbs. | Cwts. | | Qrs. | Lbs. | Tons. | Cwts. _Qrs. Lbs. £/s.|d.!¢ a. 1 &, 
[Right side.} refer to the actual arrangement of the machines 
rans: —ae—-remeee nee - in the department. 
(22) + _ | (14) “ (15) = (16) (17) (18) The labour in the plant may be broadly classi- 
pS aston om. ails sapmen Final — fied in two groups:—(a) Producing moulds and 
Unit. | Total | Unit. & Total. ™" Unit. Total. | nail inserting cores, if any; and (b) incidental labour, 
_ _— = ea —  iaeeediealabnisin — _____ which comprises such operations as closing boxes, 
Pletal ied aS 1] | d. ls rary d. ls s.|d.|¢}/s.|ad.\| £ | s. | a. Clamping and weighting boxes, pouring metal 





Form 3.—Production and Cost Budget. 


Column (8) shows the unit weight of cleaned 
castings. 
Column 
(7). 
Column (10) shows the metal cost of each 
finished casting. 

Column (11) is the product of columns (1) and 
(10). 

Column (12) shows the piecework price for 
moulding each casting. 

Column (13) is the product of columns (1) and 
(12). 

Column (14) shows the oncost charge for each 
casting. 

Column (15) is the product of columns (1) and 
(14). 

Column (16) is a summary of columns (10), 
(12), (14). 

Column (17) is a summary of columns (11), 
(13), (15). 

Column (18) is the product of columns (4) and 
(16). 

Metal 


charged 


(9) is the product of columns (1) and 


cost and oncost expense cannot be 
on Form 3 until the budgets for these 
expenses are prepared. As oncost expense de- 
pends greatly on volume of production, the On- 


cost Budget can only be prepared after an indica- 
hon on this point is provided by the Production 
Budget Similarly, metal costs cannot be ascer- 
tained y 


til the Production Budget shows the 
Weight of castings to be produced. 

The essence of preparing the various budgets is 
© complete each one to the stage required to pro- 


vide the information necessary for the other 
budgets and then work back until all budgets are 
complete 
When ihe budget for the cupola is completed 
metal cosi: can be added on Form 3. The ‘ Cost 
per ton 0: metal poured into moulds ”’ will form 
the basis of the charge. To illustrate the method, 
rr ag that a casting weighs in its rough state 
bs., a 


1 when cleaned 56 Ibs., that the cost 


department:—(a@) As a percentage of Direct 
Labour Cost and (b) as a rate per Direct Labour 
Hour. 

The respective formule are:—(a) Estimated 
Oncost for the year divided by Estimated Direct 
Labour Cost for the year multiplied by 100 = 
Percentage to be adopted. (b) Estimated Oncost 
for the year divided by Estimated number of 
Direct Labour Hours for the year = Rate per 
Direct Labour Hour. 

Of these two methods of charging oncost to 
products (b) is undoubtedly the more accurate, 
but it involves more clerical work and in addition 
it means that every productive worker, in this 
instance the moulder, must make out a time 
sheet. 

Foundries which pay the workers on a piece- 
work basis know the labour cost of each product 
without the necessity of timesheets, and it is very 
questionable if the greater accuracy of oncost 
application by method (b) justifies the trouble 
of preparing timesheets. Where labour is 
remunerated on an hourly rate basis the cireum- 
stances are altered, because it is only through 
timesheets that the labour cost of making any 
product can be ascertained and, therefore, the 
application of method (b) involves very little 
extra labour. 

The Oncost Budget will show the estimated 
oncost for the year in respect of the loose-pattern 
moulding section. A summary of column (14)— 
Form 3—will give the total labour cost of each 
‘product, and a summary of the labour cost of 
each product will give the labour cost of total 
production (see Form 3A.). 

The estimated oncost figure divided by the 
total labour cost and the result multiplied by 
100 will give the percentage to be allocated for 
the recovery of oncost. For example, if the 
moulding cost of a casting is 10s. and the ratio 
of oncost to moulding cost is 50 per cent., the 
oncost charge will be 5s. 


into moulds, 
ings, etc. 
The time taken to perform each of those opera- 
tions classed as incidental labour is generally 
governed by the speed of the conveyor, and it 
may, therefore, be assumed that each box pro- 
duced, irrespective of the group of machines 
which produced it and of the number of castings 
in the box, will incur approximately the same 
proportion of incidental labour cost. The time 
per box for moulding and inserting cores is 
almost certain to vary with each group of 
machines. Whether the time per box will vary 


knocking out boxes, removing cast- 


Summary of Labour Cost for the Loose Pattern Moulding 
Shop. 


(As per columns (14) of the Production and Cost Budgets 
made out for each product.) 





£ 
Labour Cost—Product A 12,000 
Do. Product B 3,500 
Do. Product C 11,000 
Do. Product D 7,350 
Do. Product E 2,000 
Do. Product F 4,150 
Total labour cost of the De _partme nt 40,000 
Total oncost of the department as pér 
** Loose-Pattern Moulding Shop 
Oncost Schedule ” . -- 27,500 
Oncost to be allocated to labour on a percentage basis = 
27,500 cit 
40.000 per cent. = 68-75 per cent. 


Form 3a.—Example of Oncost Allocation in the Loose- 


Pattern Moulding Shop. 


within any one group of machines depends upon 
the nature of the general production. In prac- 
tice there are foundries which can allow the 
same time for producing each box on a group 
of similar machines irrespective of the different 
castings contained in the box, while others find 
it necessary to vary the time allowed per box 
according to the contents of the box. In the 
former case, extra labour is provided for insert- 
ing cores, when necessary, in order to equalise 
the time spent on cored and uncored boxes, 
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In most plants, metal pattern plates are used 
for making the moulds, and each mould generally 
comprises several castings, but some foundries 
make it a rule that each pattern plate will be 
designed to produce only castings of the same 
pattern—that is, one pattern to a plate—while 
others make a practice of several — to a 
plate. The former practice is probably the better 
one, but, of course, its one big drawback is the 
amount of money which must be locked up in 
pattern plates. 
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Column (14) is the product of columns (1) and 
13). 

Column (15) shows the number of boxes which 
can be produced in an hour off each pattern 
plate. 

Column (16) shows the number of hours which 
the machines must operate to turn out that 
number of boxes shown in column (15), and is 
the figure obtained after dividing the total 
number of boxes by the number of boxes per 
hour. 


AvucusT 25, 1°38 


A Group Machine Hour Rate can be deteriined 
from the following formula :— 

Estimated expenses of the group of machines 
for one year divided by estimated production 
hours of the group of machines for one yoar = 
rate per hour. 

These figures can usually be based on the 
figures of the previous year subject, of « 
to any adjustments which may be cons dered 
necessary to meet altered conditions. It :s not 
a simple matter to estimate the number of work. 


UTSe, 


















































(Left side.] 
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[Right side. ] 
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Form 4.—Production and Cost Budget for Continuous Casting Department. 


The basis adopted for wage payment also varies 
with different plants, and any of the following 
methods may be found in practice :— 


(a) Wages paid on a flat hourly rate, or 
(b) Wages paid on a flat hourly rate but with 


a bonus added if the number of boxes produced 
within the week exceeds a fixed number. 


A maximum allowance for scrap is taken into 
consideration when fixing the scale of bonus. The 
bonus is divided amongst all workers in the plant 
according to some prearranged scheme. For 
instance, one method is to distribute the bonus as 
a percentage of day work wages. 

(c) A piecework price per box or per 100 
boxes, etc. 


(dq) A piecework price per casting for 
remunerating labour spent in moulding and 


inserting cores, and a price per box for remune- 
rating incidental labour. 


A production budget must give an indication 
of the number of moulds which must be produced 
during the period to give the requisite number 
of castings, and it must also furnish details of 
these castings for final control. While the box 
may be a satisfactory unit for paying piecework 
wages or bonus it does not go far enough for cost 
budget purposes, as the information required is 
the cost of each casting. To find the cost of each 
casting it will be necessary in the first place to 
ascertain the cost of each box or, rather, mould 
(including incidental labour) and then to prorate 
this cost to each casting in the box according to 
the proportion of space occupied by that casting. 

The conditions obtaining in different plants 
vary so widely that it is quite impossible to sug- 
gest a form of Production and Cost Budget which 
would be suitable for all. Form 4 therefore 
assumes:--(a) That the output of 
moulds, per hour from any group of machines 
varies with the contents of the boxes, and (b) 
that the practice is to have only one pattern to a 
plate, and (c) that moulding and inserting cores 
is remunerated on the basis of a piecework price 
per casting, and (d) that incidental labour is 
paid for at a fixed price per box irrespective of 
the contents of the box and the machine which 
produced it. 

An explanation of Form 4 follows :— 

Columns (1) to (11) 
Form 3. 

Column (13) shows the proportion of the box 
occupied by one casting—for example, if there 
were three castings in the box, the figure shown 
in this column would be ‘ }.” 


are explained under 


boxes, or 





Column (17) shows the price to be paid per 
casting for moulding and inserting cores. 

Column (18) is the product of columns (1) and 
(17). 

Column (19) shows the price to be paid per 
casting for incidental labour, and is arrived at 
by multiplying the price per box by the figure 
in column (13). 

Column (20) is the product of columns (1) and 
(19). 

Column (21) shows the amount to be charged 
to each casting to cover oncost. 

The machine hour rate for the particular group 
of machines is taken from the oncost budget, and 
this rate divided by the number of boxes per 
hour will give the oncost charge per box. The 
oncost charge per box multiplied by the figure 


ing hours for each machine group, as factors 
such as time to be spent in changing patterns, 
probable loss of time through machine break- 
downs and irregular flow of production, etc., 
enter into the calculations. 

A budget representing good working condi- 
tions should be prepared, and if it is found that 
the operating hours are less than expected two 
courses are open to the management: they can 
bring the budget into line with actual conditions 
or by forceful control they can alter the con- 
ditions to suit the budget, and the latter method 
has been found very profitable in many factories. 
A daily Machine Idle Time Report (see Form 5) 
gives valuable control in this direction. 

If the total amount of machine hours for any 
particular group as shown by a summary of 


MAacHINE Inte Time Report. 


Name of Machine 
Group number 





Stoppage time. 





Reason for stoppage : 


To Elapsed 





Hrs. 


Mins. | Hrs. | 





1. No work a ee ot wail | 
2. No patterns we 

3. No boxes 

4. No operators ae ae =a 
5. Waiting set up .. om - “0 
6. » cores .. = a sel 
7. » metal .. : 

8. +» compressed air 

9. » lor crane 
10. » for repairs 





Action Taken 


Signed..... 


a a AI es Side Ae os at ve (Foreman). 


Form 5.—Machine Idle Time Report. 


in column (13) will give the oncost charge per 
casting. 

Column (22) is the product of columns (1) and 
(21). Or, alternatively, it can be arrived at by 
multiplying the oncost rate per hour by the 
number of machine hours shown in column (16). 

Columns (23) and (25) are self explanatory. 
Form 4 must be made out for each group of 
machines, 


In a continuous casting plant the principal 
factor of production is really the machine, and 
for this reason oncost should always be based 
on the machine hour rate of the machine, or 
group of machines when grouping is possible. 


column (16) of the forms made out for each 
product exceeds the number of hours which was 
taken as the denominator in arriving at the 
group machine hour rate, then steps must 
taken to decide whether overtime or a_ night 
shift will economically satisfy production require 
ments or whether the purchase of adlition® 
machines will be necessary. 
(To be continued.) 








Mr. Watrer Jounson, who began with the fm 
as an office boy in 1888, has completed 50 years 
service with Thos. W. Ward, Limited, of Sheffield 
He is secretary and a director of the compan 
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The ‘‘ Rotavac’”’ oil burner manufactured by 
Nu-way Heating Plants, Limited, of Caxton 


House, Kingsway, London, W.C.2, makes use of 


the vacuum created at the vortex of rotating 
air to obtain a fuel velocity which cannot other- 
wise be secured except by gravity head or 


mechanical pump. 

If it be arranged that the normal level of the 
fuel is at that of the jet, and when in motion 
the fluid friction is overcome, the vortex vacuum 
will draw the oil into the burner. Moreover, 
the velocity of oil drawn through under these 
conditions is exactly proportional to the velocity 
or quantity of air used, and the relation holds 
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The ‘*Rotavac’”’ Oil Burner 


sleeve D is counterbored to receive the vortex 
cone G, which is a push-fit into the sleeve and 
has a nozzle H permanently fixed to it. 

Air adjustment is made by means of a butterfly 
valve I in the pipe flange of the air connection, 
and is controlled by the handwheel J. The 
latter has a graduated friction disc which serves 
the dual purpose of metering the air and pre- 
venting oscillations of the valve. 

Fuel Adjustment 

Fuel adjustment is effected by the valve K 
which consists of a threaded spindle with a hole 
drilled at the front end and with narrow side 
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Fic. 1.—Serorronat DIAGRAM SHOWING CONSTRUCTION OF BURNER. 


good for all air velocities. This burner may there- 
fore be controlled throughout its whole range 
merely by varying the air quantity. 

The partial vacuum at the jet has yet another 
very important function. The atomisation is a 
combination not only of the fuel velocity and the 
centrifugal force, but also of the rarefied atmos- 
phere caused by this partial vacuum. This com- 
bination, without any moving parts, gives a 
degree of atomisation which is most satisfactory. 

The burner consists of a bored cylinder A (Fig. 
|) into which fits the flame regulator B, the latter 






slots through which the flow of oil is controiled 
by turning the spindle. An inner gland of ample 
proportions is provided to prevent leakage, and 
the spindle is turned by means of a thimble L 
provided with micrometer graduations. Oil is 
led to the jet by a short curved pipe M on the 
outside, which is fixed at one end in the jet 
casting, the other end communicating with the 
oil connection on the burner body through a 
gland. 

The necessary air for combustion, having passed 


the valve T, enters the flame-length regulator 



































> 77 i 


Fic. 

ing a rotatable ported sleeve with a flange 
Which aluts against a face on the main body. 
The ot! end of the sleeve is reduced in 
“iameter, and at its extremity carries the nozzle 
©. The vortex sleeve D is permanently fixed 
to the jet casting E so as to give protection to 
the jet wien the burner is dismantled. The jet 
ry F ‘s of special steel inserted into the stem 
Of the } 


casting. The jet end of the vortex 





TOIT 


2.—Device ror Kerepinc LEveEt or Om at THE JET. 


sleeve B by passing through the port N. Part 
of the air then passes round the vortex sleeve 
D and enters it through tangential ports O. 
This gives the air the necessary whirling effect 
to create the vortex at the jet: A fine mist is 
produced which is carried forward along the 
vortex nozzle. .A certain amount of the fuel is 
deposited by the centrifugal force in, the form 
of a film around the inner wall of the vortex 
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nozzle. 
of it (which is made with a sharp edge) by the 
remainder of the air which has passed through 


This is re-atomised at the extreme end 


the ports P in the 
sleeve. 

The relative proportions of the air passing 
through the ports O and P in the vortex sleeve 
may be altered by rotating the flame-length regu- 
lator sleeve. This has the effect of altering the 
angle of divergence of the flame at the nozzle, 
thereby enabling the length of the flame to be 
adjusted while the burner is in use. 

The shape and relative proportions of the 
vortex chamber and of the streamlined and en- 
larged jet head have been developed after con- 
siderable experimental work, and have been 
found to give the maximum jet suction. 

The device for maintaining the level of the 
fuel oil at the jet is illustrated in Fig. 2. Fuel 
is fed by gravity to a patented unit control tank 
mounted below the level of the burner. The fuel 
level in this tank is kept constant by a float- 
operated valve. Air is admitted to the tank from 
the main supply and is initially adjusted to make 
up the leakage through a small vent cock and 
to maintain sufficient pressure in the tank to 
overcome the resistance to flow of the fuel to the 
burner and the small static head. A _ neutral 
pressure at the jet is thus obtained. 

The velocity of fuel discharged from a given 
jet is directly proportional to the velocity of air 
in the burner. In other words, the relation of 
air to oil remains constant, and once a correct 
mixture is obtained it is only necessary to operate 
the air regulator valve to give all the flame sizes 
required within the range of the burner. 

It will be seen that if the burner be extin- 
guished by failure of the air supply, the fuel 
supply to the burner will also cease, since there 
will be no pressure in the unit control tank to 
raise the fuel to the burner. Complete safety 
is thus ensured against the possibility of oil flood- 
ing should the fan cease to operate. 


front end of the vortex 








Catalogues Received 





Special Steels. An attractive brochure dealing 
with an extremely wide range of stainless anid 
acid-resisting steels has been received from 
Samuel Osborn & Company, Limited, of Clyde 
Steel Works, Sheffield. The range covered is 
confined to austenitic steels. A natural division 
is made between castings, which are manufac- 
tured in entirety by che firm, and a multitude 
of articles which are fabricated by the firm's 
customers from their sections, sheets and _ bars. 
The latter are well known under the trade names 
of ‘‘ Evershyne ’’ and ‘‘ Weldshyne,’’ the former 
appellation being used also for their stainless- 
steel castings. Two very interesting photographs 
are included of groups of these castings, but the 
second one, showing components for chemical 
plant, has been spoilt somewhat by excessive 
touching up. Beyond this small criticism we 
have nothing but praise for the publication. 


fractories. J. H. Sankey & Son, Limited, of 
Ilford, Essex, have sent us a 16-page catalogue 
which covers Siluma, Aluma and other brands 
of fire cement, and a particularly wide range 
of firebricks. From the foundry point of view, 
a more detailed description of the purely 
foundry refractories, such as ganister, moulding 
sand and loam, would have been appreciated. 
Despite this, the brochure is very interesting, 
and many will find the temperature conversion 
data particularly useful. Included in the range 
of firebricks is Leolite—a 61 per cent. Al,O, brick, 
a type which is gaining in popularity for many 
applications. A feature which ought to be stressed 
in any publicity dealing with refractory bricks 
is dimensional accuracy, as this property has an 
important bearing on_ refractoriness. This 
brochure is a useful contribution to the trade 


literature of the refractories field, and is avail- 
able to our readers on application to the issuing 
company. 


D 
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British Foundry School 


EXTRACTS FROM THE THIRD ANNUAL REPORT 


Introduction 
The first Report outlined the origin and aims 
of the School and the formation of the Govern- 
ing Body from the group of research associa- 
tions, technical institutions and trade associa- 
tions in the industry which had offered financial 
support to the School. The following is a list 
of those institutions which have continued their 
support :— 
British Cast Iron Research Association, 
British Non-Ferrous Metals Research Asso- 
ciation, 
City and Guilds of London Institute, 
Institute of British Foundrymen, 
Institution of Mechanical Engineers, 
Iron and Steel Industrial Research Council 
of the British Iron and Steel Federation, 
Iron and Steel Institute, 
The National Light Castings Ironfounders’ 
Federation, 
Welsh Engineers’ and Founders’ 
tion. 


Associa- 


Officers.—Mr. R. G. Hosking was unanimously 
re-elected chairman, and Alderman W. Byng 
Kenrick, vice-chairman of the Governing Body. 
Mr. J. G. Pearce was also re-elected hon. adviser 
and hon. treasurer. The chairman, hon. adviser, 
Dr. D. S. Anderson, Dr. F. T. Chapman, Mr. 
R. W. Blount, Mr. G. L. Bailey and Mr. John 
Belliss were re-elected as members of the Execu- 
tive Committee. This Committee has held five 
meetings and the Governing Body three meet- 
ings during the year under review. 

The constitution of the School makes provi- 
sion for the industry, through subscribing firms, 
to be represented on the Governing Body. 
Advantage was taken of this, and the following 
gentlemen were invited to become Governors :— 


Mr. E. Bowen, production manager, Messrs. 
W. & T. Avery, Limited. 

Mr. J. F. Davies, managing director of 
Messrs. John Wright & Company, Limited. 

Mr. C. R. F. Engelbach, of the Austin 
Motor Company, Limited. 

Mr. A. McKinstry, deputy chairman of 
Messrs. Babcock & Wilcox, Limited. 

Mr. W. A. Stanier, chief mechanical engi- 
neer of the L.M.S. Railway Company. 


Finance 

The statement of accounts for the year shows 
a total income of £1,230 4s., and an excess of 
income over expenditure of £26 15s. lld. There 
is a reduction of £48 in donations and subscrip- 
tions as compared with the previous year, and 
the Governing Body earnestly appeal to firms 
and interested persons to assist in maintaining 
an annual income of not less than £500 from 
this source. The income of the School from the 
institutions referred to in the introduction to 
this Report is about £200, which leaves only 
£300 to be provided in the form of direct indus- 
trial contributions. 

The income from industrial firms is given be- 
low for the year 1937-38. 

# s,.4. 
W. & T. Avery, Ltd., Birmingham 5 5 0 
General Refractories, Ltd., Shef- 


field Ne er xs oe fa 
Archibald Kenrick & Sons, Ltd., 
West Bromwich w 5 0 0 


S. Russell & Sons, Ltd., Leicester 10 0 0 
L. Gardner & Sons, Ltd., Man- 


chester... an as .. 1010 0 
The Stanton Ironworks Co., Ltd., 

Nottingham _... ~~ ow So @ 8 
C. & B. Smith, Ltd., Wolverhamp- 

ton ore es a: oe © 
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Eg s. 4. 
James Archdale & Co., Ltd., Bir- 

mingham i es a =e Se 
Sir W. H. Bailey & Co., Ltd., 

Salford ... ma sie sic, a ee 
Blakeys Boot. Protectors, Ltd., 

Leeds... i a <a. ae 
Vickers-Armstrong, Ltd., Barrow- 

in-Furness Si re io oe @ 
Sterling Metals, Ltd., Coventry ... 1010 0 
Northern Aluminium Co., Ltd., 

London ... as nae w 2 0 
I’. A. Hughes & Co., Ltd., London 3 3 0 
Alldays & Onions, Ltd., Birming- 

ham oes aa Ae —< 229 
H. W. Ward & Co., Ltd., Bir- 

mingham or ats ~~ «26 
Ferranti, Ltd., Hollinwood, 

Lancs. _...... be Se a 2S Se ® 
The Bristol Aeroplane Co., Ltd., 

Bristol ... ee cis uw = = ® 
Imperial Chemical Industries, 

Ltd., London ... eis > woe @ 
Babcock & Wilcox, Ltd., London 25 0 0 
J. Samuel White & Co., Ltd., 

Cowes, I.0.W. .. ae vw ES 
Hopkinsons, Ltd., Huddersfield ... 1010 0 
The English Electric Co., Ltd., 

Stafford ... ad ee mm ow © 
Alfred Herbert, Ltd., Coventry... 2 2 0 
The Birmingham Aluminium Cast- 

ing (1903), Co., Ltd. ... o wm) 0 

£194 4 0 





Since the end of the year, a contribution of 
£5 5s. has been received from A. Reyrolle & 
Company, Limited, Hebburn-on-Tyne. ~ 

The Governing Body desire to express their 
grateful thanks for the support from institutions 
and firms, and to express the hope that the 
progress of the School will justify the continu- 
ance and extension of industrial support in the 
future. 


Past Students.—Social and professional con- 
tacts between past and present students are 
maintained through the association of past 
students, The Foundry Technical Group. This 
Group has so far held two annual meetings and 
dinners to date. 


Staff—Mr. J. Bamford, B.Sc., is Lecturer- 
in-Charge of the School. Mr. J. V. Chatterton 
has succeeded Mr. C. A. Timms as demonstrator, 
Mr. Timms having taken up a post in the indus- 
try. The lecture and laboratory work in Metal- 
lurgical Analysis has been taken by Mr. W. E. 
Thorneycroft, B.Sc., a member of the staff of 
the Birmingham Central Technical College, and 
Mr. A. A. Timmins, A.I.C., a member of the 
staff of the British Cast Iron Research Associa- 
tion, has taken the lecture and laboratory work 
in Pyrometry. , 

Curriculum 

The course is one which requires the full atten- 
tion of the students. It covers a period of about 
forty working weeks of over thirty-nine hours 
per week, in addition to which the students are 
required to do a considerable amount of work 
in their own time. This is essential if the 
students are to gain full advantage from the 
course and it is therefore recommended that 
they have no other call on their time during 
the course. Since one of the essential require- 
ments for entry to the course is previous prac- 
tical training in a foundry, no attempt is made 
to give this during the course. However, the 
whole curriculum is dealt with in an intensely 
practical way and contact with the industry is 
maintained throughout the course. The practi- 
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eal way in which the whole subject is dealt 
is well illustrated in a section of the c 
which correlates the whole of the various 
branches. This section consists of the wo:king 
out by the students of a series of practical 
studies of two kinds: moulding and casting 
studies and foundry planning. In the former 
the student is given a blue print, together with 
the necessary information concerning nimber 
required and specified properties, and is expected 
to prepare a complete scheme of foundry produc. 
tion, including composition, melting equipment 
and charges, weight of casting, machining 
allowances, construction of pattern and core 
boxes, method of moulding and details of sand 
and its treatment, method of gating and running, 
method of pouring, after treatment, together 
with the man hours required for manufacture 
and the cost. In the latter the student is ex- 
pected to design or re-model a foundry to speci- 
fied requirements. Great importance is attached 
to this section, and about two-thirds of the time 
of the diploma examination is devoted to dealing 
with two tasks of this character. 

Two other special features of the course illus- 
trate both the practical approach and the way 
in which contact with the industry is maintained. 
The first of these features and one to which par- 
ticular attention is drawn is the delivery of 
lectures by specialists on subjects of which they 
have special knowledge. These lecturers are 
drawn from the industry itself, research asso- 
ciations and other institutions. About one hun- 
dred lectures were given during the session by 
60 gentlemen. The Governing Body desire to 
thank these Associate Lecturers for their co- 
operation in providing this group of lectures, all 
of which were followed by discussions in which 
the students took part. The Governing Body is 
still further indebted to those Associate Lecturers 
who have allowed their fees, and in some cases 
also travelling expenses, to be returned to the 
school funds. 

The second feature is the large number of 
visits—actually thirty__paid ‘to foundries and 
allied works. The Governors consider that this 
is a very important section of the course and 
desire to express their very grateful thanks to 
firms who have so kindly permitted the students 
to make these visits, and in a number of cases 
for the hospitality they have provided. 

In addition to the above weekly works visits, 
an annual visit of a week’s duration is under- 
taken each session. This enables visits to he 
made in some foundry centre too far from 
the school to be included in the normal routine. 
In the first session Scotland, and in the second 
London and the South were the centres chosen. 
During the session under review the annual visit 
was paid to Belgium and France, where eight 
foundries were visited. 

During this Continental tour contacts were 
made with many of the leading Belgian foundry- 
men. The Governing Body wish to thank all 
those who helped to make this visit such a pro- 
nounced success. Particularly would they like 
to thank Mr. Léonard, 


with 
ITse, 


Past-President of the 
Association Technique de Fonderie de Belgique, 
and Mr. R. Deprez, Secretary of the A.T.F.B., 
for their invaluable help in the arrangements. 

The following authorities have acted as 
assessors in the preparation and marking of the 
Papers :— 


Foundry Metallurqy.—Prof. D. Hanson, D.>°- 
(University of Birmingham). ; 

Foundry Management and Foundry Tee'- 
nology.—Mr. E. RR. Briggs, M.Inst C.E.. 
M.1I.Mech.E. (Rugby). 

Cast-Iron Moulding and Casting Stud anl 
Project.—Mr. F. J. Cook, M.1I.Mech.E (Bir- 
mingham). 

Steel Moulding and Casting Study and Pre- 
ject.—Dr. C. J. Dadswell (Sheffield). ; 

r ant 


Non-Ferrous Moulding and Casting Stv 
Project.—Mr. J. A. Clavey (Manchester). 
(Concluded on page 142.) 
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Lengthening Graphite Crucible Life 


FIFTY RULES FOR TREATMENT AND HANDLING* 
By EDMUND R. THEWS 


The life and operating capacity of graphite 
crucibles depend on their treatment before and 
during the period of operation, as well as on 
quality, as adapted to the operating conditions 
in question. The term “‘ quality ’? does not de- 
note a fixed, generally applicable expression of 
suitability, but implies special adaptation of the 
crucible material to the purposes for which it is 
being used. Certain percentages or types of 
graphite are more suitable for one purpose than 
for another; special brands of clay may prove 
more satisfactory for certain purposes than 
others; but it is a matter of general experience 
that only the most suitable crucibles can yield 
perfectly economic results. The advantages of 
suitable crucible materials are as follow :— 

(1) Longer life and correspondingly more 
melts per crucible, an average ratio being 
20-30 :50-75 melts. 

(2) Improved quality of the metallurgical 
products, 

(3) Saving of time (less frequent exchange 
of crucibles). 

(4) Savings of metal (fewer cracks and 
failures of crucibles, accompanied by loss of 
metal through leakage, and by the amount of 
metal taken up in porous crucible walls). 

(5) More rapid melting and finishing of 
charges (due to the better heat conductivity of 
good graphites). 

(6) Lower metal losses (due to vaporising 


losses, as the charges are more rapidly 
finished). 
(7) Lesser fuel consumption per unit of 


metal melted. 


All these factors are more than sufficient to 
neutralise any price advantages derived from the 
use of comparatively cheap crucible material. 

While the above considerations concern the 
foundry management only, and their bearing on 
the treatment and handling of the graphite 
crucibles in the foundry is merely indirect, the 
latter factor is of more considerable interest to 
founders and metallurgists concerned with the 
selection and maintenance of operating condi- 
tions most conducive to long crucible life. In 
most foundries, small attention is paid to the 
maintenance of the crucibles after they have 
passed satisfactorily through their first melting 
shifts. Care usually is taken to prevent exces- 
sive knocking and squeezing of the crucibles 
with the tongs, while occasionally hot crucibles 
are not permitted to be placed on stone flooring, 
or cold crucibles into white hot furnaces; but 
little attention is usually paid to the numerous 
more or less important details governing the life 
of the graphite crucibles individually or collec- 
tively. These details are incorporated in the 
itty rules given below :— 


Care of New Crucibles 
(1) Before removing the crucibles from their 


boxes, pull the nails out of the lid, etc., as 
scratched crucibles will not last as long as un- 


low ’ 
damaged 


ones. 





(2) Unpack the crucibles at once, and place 
them into a warm, dry and airy room, protected 
against draft, in order to remove the moisture 
ollecte. by the crucible walls during transport. 
_(3) The stored crucibles must not be placed 
rectly on the ground, but should be arranged 
on shelves at least 20 in. above ground. The 
Warm roofs of brick flues or core drying fur- 
haces also form satisfactory storage area for this 
Purpose, if the crucibles are not subjected to 
draft. 
ate eint from “Canadian Metals and Metallurgical 
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(4) The crucibles should be stored at least two 
weeks before subjecting them to elevated tem- 
peratures, in order to remove all superfluous 
moisture. (‘he ‘* bound ’’ moisture can only be 
removed by heating, of course.) 

(5) lf drying of the crucibles is to be facili- 
tated by placing them into low-temperature 
drying turnaces, some old reverberatory furnace 
or an unused core-drying furnace can be used. 
Furnaces containing moist atmospheres, such as 
core-drying furnaces, must never be employed 
for this purpose, as the crucibles will absorb 
moisture in spite of the elevated temperatures, 
even above 100 deg. C. 

(6) ‘The best drying temperatures are 120 to 
135 deg. C., which are maintained for at least 
24 hours; they can then be raised gradually to 
about 400 deg. C. where possible. 

(7) Glazed graphite crucibles do not absorb 
moisture as rapidly as unglazed crucibles, but 
they should also be dried before being placed 
in the crucible furnaces. Attention is called to 
the fact that if the glazed crucibles have ab- 
sorbed moisture (through standing in the rain, 
etc.), this is not given off as easily as by the 
unglazed crucibles, and the drying period should 
therefore not be much shorter. 

(8) Treat every fresh crucible as though it 
were thoroughly wet, in order to avoid disagree- 
able surprises. 


First-Heat Precautions 

(9) Do not place fresh crucibles into brightly 
glowing coke, even if they have been subjected 
to preliminary drying. They should be placed 
into a cold crucible furnace, surrounded with 
medium-sized coke and slowly heated to about 
700 deg. C. They can then be heated to white 
heat rapidly without endangering their struc- 
ture. 

(10) Glazed crucibles should only gradually be 
heated up to white heat; unglazed crucibles 
are heated in accordance with rule (9), 7.e., as 
rapidly as possible from 700 deg. C. to white 
heat, in order to prevent loss of graphite by 
burning before the walls are glazed. 

(11) If new graphite crucibles must be placed 
in hot furnaces, they should, if possible, be 
preheated to 700 deg. C. in another furnace, 
and then transferred into their proper furnace, 
which should be cooled down a little for this 
purpose. 

(12) Fresh crucibles heated to white heat must 
not be removed from the furnace empty (while 
hot), nor should they be charged with cold metal. 
Instead, they should be cooled down to red heat 
and charged with metal preheated to about 200 
to 260 deg. C. They should not be filled entirely 
during the first two or three charges, but only 
about half full. Maximum resistance of graphite 
crucibles under all service conditions is attained 
only after a number of melts. 

(13) Glazed crucibles are much more resistant 
to the conditions indicated in Rules 8-12; but 
they should also be handled with due attention 
to these rules, in order to ensure maximum life 
and efficiency. 

(14) These rules apply to oil- and gas-fired 
crucible furnaces as well as to coke furnaces. 
Oil and gas flames must be extinguished when 
a fresh crucible is placed in the furnace; and 
they must not be relighted until the crucible has 
reached the full furnace temperature. 

Rules 1 to 14 apply to fresh graphite crucibles 
and should. be adhered to as far as_ possible. 
Glazed crucibles for principle’s sake should be 
treated similarly, even though they are much 
more resistant to sudden temperature fluctua- 
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tions and to the absorption of moisture. The 
care thus expended on graphite crucibles of both 
types is amply repaid by an increase of life, 
or of number of melts, ranging from 10 to 50 
per cent. 

(15) Used crucibles must also be protected 
against moisture at all times. Prolonged storing 


should be effected similar to that for new 
graphite crucibles. They should be placed 


‘‘ bottom up,”’ so that the air is given free access 
to the inside. Artificial heating of these storage- 
rooms is necessary only during the cold season. 
Air conditioning is desirable, but not required. 

(16) Cold crucibles should be placed into white 
hot coke only where essential, even after ten or 
fifteen melts. The more gradual the change of 
temperatures during tlhe service life of the 
crucibles, the larger the number of melts ob- 
tained. Preheating of cold crucibles to about 
120 deg. C., by placing them on the edges of 
hot furnaces previous to charging, is sure to 
increase crucible life considerably. 


Furnace Conditions 

(17) The crucibles in the furnaces must stand 
on sufficiently wide and completely even and level 
stone supports. ‘The width of these supports 
must exceed that of the crucible bottoms by 
about 5 to } in. at both sides. No coke particles 
must be permitted to remain between support 
and crucible, but the latter should be covered 
with a fine layer of coal-dust before putting the 
crucible in place, in order to prevent sticking 
of the hot crucible bottom to the support. 
Another advantage of the coal-dust layer is heat- 
insulating capacity, which prevents excessively 
rapid heating of the cold crucible bottoms. 

(18) The crucible supports should be hollow, 
or arched, below, so as to permit of uniform 
heating from all sides. Solid bricks should not 
be used for this purpose. If a solid brick is 
placed on two supports, to reach a similar effect, 
the entire arrangement should be designed so 
as not to interfere with the draft. 

(19) Graphite crucibles should be used only in 
connection with furnaces of suitable size. If 
the crucibles are too large for the space avail- 
able, maximum heats cannot be attained, and 
the coke between crucible and furnace walls 
burns out so quickly as to necessitate the addi- 
tion of fresh coke during a melting period, 
causing deleterious chilling of the crucible walls, 
burning of crucible graphite due to excessive 
draft air, and excessive prolongation of the pro- 
cess. If the crucibles are too small, the coke 
consumption becomes excessive, the crucible and 
metal frequently become overheated, and the 
operating routine is disturbed by the compara- 
tively slow fuel consumption (with respect to 
the melting periods). 

(20) The shape of the crucibles must also corre- 
spond to that of the heating space. If the coke 
space suffers excessive local reductions, due to 
the peculiar shape of the crucibles, hollow spaces, 
excessive consumption of coke, and practically 
all the other disadvantages outlined in Rule 19 
may be induced. 

(21) The crucibles for the same reason must 
be located exactly in the vertical axis of the 
firing space, i.e., in the centre, in order to pre- 
vent non-uniform heating of the crucible and all 
the other difficulties caused by insufficient and 
excessive heating space. 

(22) The lateral space between crucible and 
furnace wall should amount to about 4 to 5 in., 
and the space beneath the crucible bottom about 
6 to 10 in., depending on the size of the crucible. 

(23) The top edges of the crucibles should 
never extend above the lower edge of the gas 
exit opening, as this would seriously influence 
quality and uniformity of the draft. 

(24) In tipping crucible furnaces, the crucibles 
must be held in place by correctly dimensioned 
wedge stones, which must also be located so as 
to prevent crushing or breaking the hot crucible 
during tipping operations. The thermal expan- 
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sion of crucible and bricks must be considered. 
Irregularly sized wedges cause lateral displace- 
ment of crucible. Suitable space allowance is 
effected by means of wooden spacers. 


Coke Specifications 

(25) Coke sizes of 14 to about 2) in. are most 
satisfactory. Wider ranges of size and larger 
sizes generally cause irregular passage of air of 
combustion and non-uniform combustion (air 
pockets, stoppages, channels, excessive coke con- 
sumption, insufficient heat, excessive crucible 
wear and cracking of crucibles and refractories). 

(26) The ash content of the coke must not 
exceed 6,5 to 7 per cent. Moisture and sulphur 
content should be at a minimum. Gas coke is 
not suitable for this purpose, and the coke used 
must be air-dried and stored in places protected 
against rain and moisture. Moist coke will 
induce cracking of crucible materials. Fine- 
grained coke and dust must be removed by 
sifting ; and the calorific value of the coke actu- 
ally burned in the crucible furnaces should 
amount to at least 12,500 to 13,000 B.T.U. 

(27) The fuels used in gas- and oil-burning 
graphite-crucible furnaces should also be low 
in sulphur. Combustion must be but slightly 
reducing, to prevent excessive oxidation of 
graphite. 

(28) The metal can be charged into the cold 
crucibles, but the most satisfactory charging 
temperature (with used crucibles) is about 700 
deg. C. If the metal is charged too cold, it 
and the inner crucible walls remain under the 
influence of the hot (oxidising) atmospheres too 
long; if the crucible is too hot, the cold metal 
charged may cause chilling and cracking of the 
crucible material. 

(30) Metal pieces, especially those having sharp 
corners and edges, must never be dropped into 
the crucible, neither should they be placed so as 
to cause wedging when subjected to heat, as 
the expanding metal may then force the crucible 
apart or strain it beyond its ultimate strength. 

(31) Only preheated metal should be charged, 
if possible. Larger pieces should therefore be 
placed on the edge of the furnace or in some 
convenient hot spot. The preheating tempera- 
tures depend on the composition of the metal, 
and amount to about 200 to 260 deg. C. (mini- 
mum) in case of brasses and bronzes. Preheating 
is practically necessary for large pieces charged 
into a bath of liquid metal, which may cause 
solidification of the fused material (see Rule 41). 
A top extension should be used on the crucibles 
wherever possible, as this produces perfect pre- 
heating conditions in a very simple and safe 
manner, 

(32) Every charge of metal should be melted 
down as quickly as possible and poured without 
delay, after cleaning and refining the metal. 
This improves the quality of the metal, reduces 
loss of metal by oxidation and fuel consumption, 
as well as gas absorption by the metal. 

(33) Metal chips, ete., must not be charged 
into empty crucibles as they do not fuse together 
easily, and tend to oxidise. The oxides and 
oxide-slag-dross mixtures produced thereby also 
attack the crucible. Where large quantities of 
chips, borings, etc., must be melted down, a 
large slab of metal should first be fused, so as 
to produce a sufficiently deep bath for the light 
material. 

Fluxes 

(34) Where a flux is used for protecting or 
refining the metal, this should not be placed 
into the empty, hot crucible. If it is found 
advisable to add the flux before filling ‘the 
crucible with fused metal, it may be added after 
melting down one or two pieces of metal. Char- 
coal, etc., may of course be charged into the 
empty crucible. 

(35) Hollow or complicated scrap pieces and 
shapes must always be examined for occluded 
water, especially if they are to be charged into 
a fused bath of metal, as this water, or even a 
little moisture, may cause destructive explosions. 
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It is advisable in any case to preheat these 
shapes to 150 or 200 deg. C., even where this 
is not practised ordinarily. 

(36) Sharp-pointed steel rods should never be 
used within the crucible, or even for the coke, 
Stirring rods for the metal should be blunt, 
while the coke stirring rods should have semi- 
ball shaped ends, in order to prevent scratching 
of the crucible walls. 

(37) Most graphite crucibles are destroyed by 
unsuitable crucible tongs, The gripping parts 
of the tongs should be shaped in accordance with 
the shape and size of the crucibles. They should 
reach completely around the circumference of the 
crucibles and be sufficiently wide to grip as large 
an area of the crucible as possible. Separate 
tongs should be employed for different crucible 
sizes, and a large number of differently sized 
crucible tongs is much cheaper than double or 
triple wear of crucibles. 

Handling Hot Crucibles 

(38) Before gripping the hot, softened crucibles 
with the tongs, care must be taken that no coke 
or hard slag becomes wedged between crucible 
walls and tong jaws. Slag particles adhering to 
the hot crucible walls should be removed im- 
mediately after setting down the crucible, not 
after it has solidified sufficiently to take part of 
the crucible along with it. 

(39) The hot crucible must never be placed on 
iron or steel plates or even on cold sand. Asbestos 
or fireclay plates should be provided for this 
purpose and used exclusively. Chilling of the 
hot crucible bottoms is bound to lead to 
premature cracking and to the bursting of the 
crucibles while filled with fused metal, causing 
loss of crucibles, metal and time. If the crucible 
is placed into a sand bath, the sand will adhere 
to the bottom, forming a round lump after a 
short time, and preventing the necessary vertical 
position of the crucible within the furnace as 
well as safe stability outside. Asbestos plates 
of suitable thickness are most satisfactory for 
this purpose, if they are kept clean. As well as 
preventing the ‘‘ growing’’ of the bottom, 
asbestos exhibits a minimum degree of thermal 
conductivity, protecting the crucible bottom 
against abrupt temperature fluctuations. 

(40) The crucibles must never be removed from 
the furnace before the moulds are ready for 
filling. Excessive standing of the hot, filled 
crucible outside of the furnace damages the metal 
by oxidation, gas absorption and chilling, as 
well as the crucible material. 

(41) Metal must never be permitted to solidify 
within the crucible, even if it is present in small 
quantities only. Contraction of the cooling, 
solidified metal weakens and tears out part of 
the inner crucible walls, while the expansion 
caused by the reheating of the metal may burst 
the crucible walls. If a crucible is not com- 
pletely emptied on pouring, it should be replaced 
in the furnace, or the metal remaining poured 
into a mould. 

(42) The same applies to slags, dross and 
fluxes, all of which should not be permitted to 
solidify in the crucible. They must be scratched 
out of the crucible (with a blunt-edged tool) 
directly after pouring. 

(43) ‘“‘ Cracking off’? of hot slags and 
accretions by means of moistened steel rods forms 
one of the most brutal ways of ruining graphite 
crucibles. 

(44) The hot crucibles must be returned into 
the hot furnace directly after pouring. The 
longer the delay, the more excessive is the wear, 
and crucible life is cut in half if empty crucibles 
are permitted to cool off outside of the furnaces. 

(45) The crucibles should remain in the 
furnaces at the end of the shift and cool off 
together with the furnaces. Where this is found 
impossible, the crucible should be permitted to 
cool off in some dry, warm and protected spot, 
shielded against draft and standing on a heavy 
asbestos plate. If sufficient asbestos material is 
available, the hot crucible should be surrounded 
with asbestos plates or sheets, so as to prolong 
the cooling period as much as possible. 
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Reclamation of Old Crucibles 


(46) The cold crucibles should be inspecte | for 
faults and accretions without delay and bet een 
every working shift. A uniformly distri! uted 
layer of slag should not be removed, as it ‘ends 
to increase the chemical resistance anc the 
general durability and reduce the scaling and 


cracking tendencies of old crucibles. Isc \ated 
pieces of slag should be removed as car:fully 
as possible, 

(47) Appreciable grooves and hollows forn.ed in 


the crucible walls are to be closed with clay- 
graphite pastes. Good results are also obtuined 
with pastes produced from mixtures of finely. 
ground pure crucible material and water siass, 
These repairs will be unsuccessful, however, unless 
the recesses to be filled are thoroughly cleaned, 
so that the pure crucible material remains in 
intimate contact with the filling paste and hoth 
components are thus permitted to fuse solidly 
together. 

(48) The repaired crucibles should be dried like 
fresh crucibles; they should be preheated care 
fully and gradually be brought up to operating 
tumperatures. 

(49) The tongs, cold furnaces, grates, work- 
ing rods and tools must also be maintained in 
proper order at all times. The grates par- 
ticularly must be kept free from slag. The 
furnace walls should be kept in good condition 
by proper repairing and the tongs smooth and 
true to shape. 

(50) Old and useless crucibles ready for 
scrapping should be examined as to their useful- 
ness for other foundry purposes. It is trequently 
possible, by cutting off the bottom and carefully 
cleaning the walls, to use them as top extensions 
or as preheaters. Old crucibles can also be cut 
in half vertically, and used as heat insulators 
for hot graphite crucibles, while bottom sections 
frequently give good service as covers for melt- 
ing crucibles still in active service. 





British Foundry School 
(Concluded from page 140.) 


Foreign Foundry Schools 

During the annual visit, a visit was made 
to the Ecole Supérieure de Fonderie (French 
Foundry School) at Paris. The visitors were 
received by Prof. A. Portevin, the Director of 
the school, and then attended a lecture given 
to both the French and British students by Mr. 
P. Chevenard. Afterwards the visitors were 
conducted through the school and the Ecole 
d’Arts et Métiers by the students of the French 
Foundry School. 
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Conclusion 

The number of students who attended the 
course during the third session was, like that o! 
the second session, very disappointing. It was 
indicated in the last report that unless the 
numbers increased, the sponsors of the school 
would be forced to the opinion that the indus- 
trial demand was not sufficient to warrant the 
continued assistance of the school. Prospects 
for next session are, however, much brighter. 
Inquiries received indicate that the school 18 
receiving serious thought by a rapidly increasing 
number of firms, both large and small, and it 
is hoped that all those who are concerne( with 
the organisation of foundries will © nsider 


whether the school can help them in building 
up a suitable personnel. | 











K 
No. 
Ver 


in ‘ 


work 
and 
ence 
ing | 
prop 
viscc 
term 
usef 
met] 
visec 
are 

be 1 
auth 
ablir 
carr 
oper 
is he 
abou 
even 
ing 

iron. 


w &% 


= 


> 


Percentage lass ia weight 
» S 


Fic. 


at 1, 
the 
tion 
wash 
iron 
of tl 
As 
be r 
the 
flow 
in té 
iron, 
meas 
if th 
the 
melt 
and 
the 
Th 
teste 
per 
Mn, 
as Ww 
comy 
1,456 
that 
400 
Mers 





for 
een 
ited 
nds 
the 
and 
ited 
ully 


1 in 
lay- 
ined 
cly- 
LaiSs, 
less 
ned, 
: in 
both 
lidly 


like 
are- 


ting 


ork- 
d in 
par- 
The 
ition 
and 


for 
eful- 
tly 
fully 
slons 
» cut 
ators 
tions 
melt- 


made 
rench 

were 
or of 
givell 
r Mr. 

were 
Ecole 
rench 


their 
tance 
sTSON, 
f the 
gham 
ool 1S 
) pre- 
Salter 
ed a 


1 the 
iat ol 
t was 
S the 
school 
indus- 
it the 
spects 
rhter. 
ol is 
asing 
nd it 
with 
isider 
ilding 





AvuGUST 25, 1938 


FOUNDRY TRADE JOURNAL 


Viscosity Measurement on Molten Iron 


PRACTICAL METHOD EVOLVED FOR USE 
AT THE BLAST FURNACE 


K. ScuirFER and W. Fetpmann, in Report 
No. 169 of the Blast-Furnace Committee of the 
Verein deutscher Eisenhiittenleute, published 
in ‘Stahl und Eisen,’’ describe experimental 
work relating to certain physical characteristics 
and composition of steelmaking irons in refer- 
ence to their bearing on the conditions of melt- 
ing in open-hearth practice. One of the physical 
properties of importance in this direction is the 
viscosity of the molten iron and the slag, a de- 
termination of which on the actual melts is very 
useful in steelworks practice. A number of 
methods have been evolved for measuring the 
viscosity of molten irons and slags, but these 
are mainly of the laboratory type and cannot 
be readily translated to works practice. The 
authors have, therefore, evolved a method en- 
abling viscosity measurements on pig-iron to be 
carried out directly at the blast furnace. Its 
operation is based on the fact that if a steel rod 
is held in flowing pig-iron at a temperature of 
about 1,300 deg., part of the rod is melted off 
even below its melting point. The rate of melt- 
ing is the higher, the greater the flow of the 
iron, This melting action is due to the fact that 
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at 1,300 deg. the texture of the steel is loosened, 
the melting point being depressed by carburisa- 
tion and individual particles of the steel being 
washed off. Since the rate of flow of the pig- 
iron is proportional to its viscosity, the fusing 
of the rod is also dependent on the viscosity. 

_ As the rate of flow of the molten iron cannot 
be readily measured or controlled at the spout, 
the steel bars are immersed in a filled ladle, a 
flow being induced as a result of the difference 
in temperature between the bar and the molten 
iron, the induced rate of flow being, as above, a 
measure of the viscosity of the pig-iron. Hence, 
if the temperature and chemical composition of 
the iron are also taken into consideration, the 
melting loss of the rod must be proportional to, 
and offers a criterion for, the measurement of 
the viscosity. 

The method recommended by the authors was 
‘ested with basic-Bessemer steel bars with 0.05 
Per cent. C, 0.01 per cent. Si, 0.39 per cent. 
Mn, 0.0:9 per cent. P and 0.050 per cent. S, 
’s well as with open-hearth steel bars of similar 


“omposition. Their melting points lay between 
1450 and 1,500 deg., i.e., much higher than 
that of ihe stahleisen. These bars, which were 
a - long and 40 mm. in dia., were im- 
Mersed j 


the ladle by a special arrangement, 
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a series of bars being used simultaneously or 
in succession at the same or different parts 
of the surface and the effect of the time 
of immersion studied. Preliminary experiments 
showed that the-melting point of the test bar 
must not be attained by the temperature of 
the molten metal under investigation; the sur- 
face of the metal must also be free from slag 
and graphite, while the duration of immersion 
must be sufficiently long to cover the main period 
of the fusing process. On the other hand, com- 
plete fusion must not take place, so that the 
time of immersion has been fixed at 3 min. 
Corrections are made for the temperature and 
chemical composition of the bath when esti- 
mating the loss in weight of the bar by fusion. 

The temperatures of the molten iron were 
measured optically, and to safeguard against 
errors due to surface oxidation, slag, etc., were 
checked with a Pt/Pt-Rh thermo-couple in a 
quartz sheath. In the principal series of tests 
the method was tried out directly on the blast 
furnace, in order to establish whether the 
viscosity had any influence on the melting 
process in the open-hearth process. The pre- 
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liminary experiments had already shown that 
the temperature and the alloying elements had 
a pronounced effect on the viscosity. As the 
temperature increases, the viscosity falls; 
graphitic carbon increases the viscosity, while 
combined carbon has the opposite effect. As is 
well known, the ratio of combined carbon to 
graphite is closely dependent on the Si and Mn 
content of the pig-iron, Si promoting graphitic 
precipitation while Mn prevents it. Mn and P 
make the iron less viscous. 

Although the quantity and composition of the 
slag undoubtedly also closely affect the viscosity 
of the pig-iron, their action is obscured by the 
fact that they do not operate directly. Thus a 
short slag must be kept very hot, which results 
in a pronounced precipitation of graphite and 
hence a reduction in the viscosity. Hot slags 
give an iron with a higher sensible heat, result- 
ing in a greater loss of weight, these two effects 
counteracting each other and giving only a 
differential loss of weight from which the in- 
fluence of a single factor cannot be deduced. 

The original report is singularly devoid of 
experimental data, apart from a series of graphs 
(Figs. 1-4), showing the effect of carbon, 
graphite, silicon, and manganese respectively, 
on the loss in weight of the immersed test bars. 
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Effect of Aluminium on the 
Properties of Medium Carbon 
Cast Steel 





Mr. C. E. Sims and Mr, F. B. Daunte, in a 
Paper which they presented to the Cleveland 
meeting of the American Foundrymen’s Associa- 
tion on this subject, drew the following 
interesting conclusions : 

(1) In the deoxidation of medium carbon cast 
steel, there is a critical quantity of aluminium 
which will produce minimum ductility and im- 
pact resistance. This critical quantity is the 
amount which will give complete deoxidation 
(elimination of FeO) without leaving an appre- 
ciable excess. 

(2) The mechanism of producing low ductility 
is to cause the sulphide to precipitate as a 
eutectic in the primary grain boundaries. 

(3) Smaller amounts of aluminium allow the 
sulphides to precipitate as globules with no 
change in ductility, but such amounts do not 
deoxidise the steel. 

(4) Amounts of aluminium large enough to 
leave an excess, form aluminium sulphide which 
lowers the solubility of the complex sulphides 
to the extent that they precipitate earlier as 
larger irregular masses which give a ductility 
almost as high as when no aluminium is used. 

(5) Sulphur quantitatively reduces ductility, 
regardless of whether or not aluminium is used. 
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(6) In low-sulphur cast steels (below 0.025 per 
cent, S), aluminium additions of any amount 
are practically without effect on the ductility 
but may increase the impact resistance. 

(7) Manganese, up to 1.50 per cent., affects 
strength but has almost no effect on ductility. 

(8) The effect of size of aluminium addition 
outweighs the effect of variations in furnace 
practice, although the latter can affect ductility 
directly. 

(9) Under some controlled conditions, even 
with high sulphur content, aluminium additions 
in slight excess are practically without dele- 
terious effect on ductility. 

(10) The effect of the aluminium often 1s 
masked partially by other factors which affect 
ductility, the most prevalent of which seems 
to be a type of embrittlement due to the 
presence of hydrogen. 








THE PROBLEM of increasing unemployment among 
members of the United Patternmakers’ Association 
was considered at a meeting of the executive last 
Thursday. Most of the unemployment has been 
caused in the engineering and shipbuilding indus- 
tries, which have been complaining of lack of new 
orders. 
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Foundry Applications of Turbulent 
Gas Burners 


For the operation of small metal melting fur- 
naces of the pot type, as well as drying out ladles 
and annealing furnaces, much interest attaches 
to the range of ‘“‘ Gako’’ turbulent gas burners, 
available in a great variety of sizes and designs 
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Fie. 1.—‘‘Gako’’ TursBuLeENtT Gas BurNER 


OPERATING A Pot FuRNACE SETTING. 


to cover almost every type of furnace application, 
with a consumption of gaseous fuel within the 
wide range of 300 to 500,000 cub. ft. per burner 
per hr., a production of Liptak Furnace Arches, 
Limited, of 59, Palace Street, Victoria Street, 


The basic principles, however, are the same in 
each case, that is, low pressure operation, ygener- 
ally 2 to 4 in. w.g., independent valve control 
of the gas and air supply, and the passage of the 
gas, and in many of the modifications also of the 
air, through the burner in alternate thin layers 
or streams, which are given a twisting or whirl- 
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Fig. 2.—BurNER ARRANGED Dryine Ovt 


LADLES. 


FOR 


ing motion by means of spiral guides and pas- 
sages. Also the air, like the gas, can be cold or 
heated, and supplied either at atmospheric pres- 
sure, taken into the burner by natural draft, or 
at higher pressure from a pipe with valve control 
operated by, say, a forced-draft fan. 











Fig. 3.—‘‘ Gako’”’ BuRNERS OPERATING 


PRE-HEATED AIR. 


London, S.W.1. Any type of gas also can be 
burnt, not only town’s gas but also producer 
water gas, coke-oven gas, and blast-furnace 
whether hot or cold, or cleaned or raw. 
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ANNEALING FURNACE USING GASEOUS FUEL AND 


For example, one standard design is 
the ‘‘ multiple jet,’’ having a separate 








Fig. 4.—BuRNER OPERATING A FORGING 
FURNACE USING Town’s Gas AND PrE- 
HEATED AIR. 

series of jets or tubes, contained within a re- 

fractory block, projecting slightly into the ccm- 

bustion chamber, these jets having their own 
separate valve-controlled supply of gas and low 
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pressure air in the correct proportion, each of 
which is split into thin streams and givon a 
whirling motion. 

The net result is to give, because of the ‘vapid 
and intimate mixing of the gas and the air, a 
short, globular, ‘‘ soft ’’ and efficient flame, with 
complete combustion of the gas. Because of the 
absence of high pressures, either in the gas or the 
air, not over 4 in. w.g., as already indicated, 
there is also no “‘ cutting ’’ action, such as ziven 
by high pressure flames, while for the same tvason 
the temperature inside the combustion chamber js 
uniform throughout the length and the height, 
that is, no troubles with ‘‘ stratification ’’ are 
experienced. This is of equal importance, fo 
example, in connection with large annealing fur- 
naces operated by a row of burners and producer 
gas, small metal melting, stamping, forging, and 
other furnaces, using one burner only, operated 
by town’s gas, and ‘‘ Lancashire ”’ boilers in iron 
and steel works fired by blast-furnace gas, either 
alone or in conjunction with other gaseous and 
solid fuels, such as blast-furnace gas and coke 
breeze. 








Power Hacksaws 


Various additions and improvements have re- 
cently been made to the range of power hack- 
saws made by the New Fortuna Machine Com- 
pany, Limited, Fortuna Works, Southmead, 
Bristol. Most of these machines are now fitted 
with an adjustable oil dash-pot arrangement on 
the saw frame. The motor-driven machines can 
be supplied with two-speed Vee-belt drive, giving 
speeds of 70 and 120 r.p.m. Both tungsten and 
high-speed blades can thus be used to the best 

















Moror-DrIvEN POWER 


Hacksaw. 


‘* Fortuna ”’ 


advantage. The Timken tapered-roller bearings 
on the main shafts are designed to withstand the 
more stringent conditions imposed by the 1- 
creased speeds and feeds, and are particularly 
recommended by the makers for use with high- 
speed blades. 

The heavier 10-in. by 12-in. capacity machines 
such as the Timken equipped types, are now 
available with belt drive arranged for wet cut 
ting, and with motor drive for both wet and dry 
cutting, the latter having a double Vee-belt 
drive, the final reduction being through spur- 
gear and pinion. The 3-h.p. motor is mounted 
on a hinged platform, and the stroke of the 1i- 
or 18-in. blade can be varied from 2 to 5 in. 
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: For High Quality Castings 


The increasing demand for high-strength close-grained 
iron castings calls for improved metal. In comparison with 
the accepted standards of the past, the modern high quality 
casting requires lower total carbon and phosphorus, with a 

closer range in silicon. The Ironfounder can now meet this 
a demand at a reasonable cost by the use of Stanton-Dale 
Som- Refined Pig Iron. 


lead, 


“ Stanton-Dale is a pig iron of low total carbon, the 


can graphitic carbon being uniformly distributed and of fine 
om curly-flake formation. The close structure ensures remark- 
oon ably high strength with good machineability, and Tensiles of 
- 16 to 20 tons can readily be obtained when a proportion of 


Stanton-Dale Iron is introduced. 


The use of this iron avoids the irregularities in 
structure which are sometimes observed when steel scrap has 
formed part of the charge. 





The correct grade of Stanton-Dale Iron to use depends 
} on the type and class of castings to be made. The Stanton 
Technical Service is available to advise on suitable mixtures. 


Total Carbon from 2.6 per cent. upwards, Analysis to 
individual specification as required. 


STANTON-DALE 
REFINED PIG IRON 








rings 
d the 
e in- 
ilarly 
high- | 


in 0 The Stanton Ironworks Company Limited, Near Nottingham 
ie The Largest Producers of Foundry Pig Iron (for Sale) in Great Britain 


cut- 

ddry | 
helt | 
spur- } 


unted 














146 


Book Reviews 


Hot-Dip Galvanising Practice. By W. H. Spowers, 
Junr. Published by the Penton Publishing 
Company, Caxton House, Westminster, 
London, 8.W.1. Price 18s. post free. 


The most interesting and enlightening point 
brought out by the author of this book is that 
to use a steel container for melting zinc is all 
wrong (how obvious this is, when pointed out!). 
As he says, ‘‘every care is used in refining 
zine to minimise iron content, yet the galvaniser 
immediately proceeds to melt it, and carry out 
his process in a steel container.’’ Mention is 
made of a commercial installation (U.S.A.) which 
is operating, and apparently very successfully, 
a galvanising kettle having a fused-in lining of 
boro-silicate. If this proves a continued success, 
it will revolutionise galvanising practice; the 
many advantages are obvious. 

The reviewer knows of only one other book on 
galvanising, and therefore as one who is inti- 
mately associated with a section of this industry, 
he welcomes the publication of a volume by an 
authority on the subject, who, with his family, 
has for 70 years been closely connected with 
hot-dip galvanising. 

This publication is more of a résumé outlining 
American practice of galvanising than a treatise 
on the subject. Of its 194 pages, only 112 are 
occupied in text, and most of the processes are 
only briefly dealt with. Nevertheless, the author 
is to be congratulated for the admirable way 
he has managed to condense much information 
of real practical value in connection with hot- 
dip galvanising of wire, stamped metal ware, 
pipe, pipe fittings, wire netting, and sheets. 

The limitation of text is somewhat compen- 
sated by an extensive and valuable bibliography 
(compiled by V. 8S. Polansky) which occupies 
a further 60 pages. The word “ Preece’ is 
spelt wrongly as ‘‘ Preese ’’ throughout the text 
and in the index, but is rendered correctly in 
the bibliography. The index is well arranged 
and very complete for a book of this size. 

A word of praise is due to the publishers for 
the quality of the binding, and the clearness 
and setting of the type, especially of the biblio- 
graphy section. The blank pages for notes are 
indeed useful. One small point of criticism 
which is offered is that the drawings which are 
loose in a pocket in the back of the book would 
have been more secure, and would have added 
to the neatness of the volume, if one edge of the 
drawings had been gummed to the book, so that 
they could be opened out like pages. 

mw. H..8. 


The Elemenis of Ferrous Metallurgy. (2nd 
Edition). By Joseph L. Rosenholtz, Ph.D., 
and Joseph F. Oesterle, Ph.D. Published 
by Chapman & Hall, Limited, 11, Henrietta 
Street, London, W.C.2. Price 15s. net. 


The busy student who requires a knowledge 
of the metallurgy of iron and steel as an 
additional subject is often faced with having 
to gather his knowledge from text-books, full 
of detail, which normally are intended for 
students who specialise in metallurgy. This 
present volume, which has been brought up to 
date, deals with the whole subject step by step 
in carefully arranged sequence and in just 
sufficient detail to enable the reader to obtain 
an understanding of the processes involved. 

A chapter is devoted to each process, and each 
section of a process is described in a separate 
paragraph with a heading in bold type, which 
should be of great assistance in revision, and 
many of the paragraphs read like model answers 
to examination questions. The large number of 
diagrams and illustrations are well prepared, 
and descriptive remarks under each of them help 
to hold the interest of the reader. 
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Alloy irons and steels receive their quota of 
recognition, and in this connection a criticism 
might be made of a little ambiguity when 
describing the effect of nickel in alloy cast irons. 
In view of the importance of cast iron to the 
engineer and draughtsman, the reviewer would 
have liked to have seen this material described 
a little more fully, particularly from the point 
of view of high-duty metal. Moreover, in an 
up-to-date book such as this, a few typical 
mechanical-test figures could have been included 
to show the possibilities of modern cast irons. 
Students are usually saddled with a rather 
heavy outlay for text-books, and the price of 
15s. will make this volume attractive in view 
of its scope and utility. J. E. O. L. 


Nickel Silver: A Survey of Published Infor- 
mation. By T. F. Pearson, M.Sc. Published 
by the British Non-Ferrous Metals Research 
Association, Regnart Buildings, Euston 
Street, London, N.W.1. Price 3s. 


After a short introductory section, the speci- 
fications for nickel-silver alloys issued in various 
cofintries are listed and discussed. Then follows 
a section devoted to the mechanical and physical 
properties of the alloys. Values for the me- 
chanical properties in both cast and wrought 
forms and at various temperatures are noted, 
together with the endurance properties. Data 
on physical properties include thermal conduc- 
tivity and electrical resistance, density, tarnish 
resistance, shrinkage and fluidity, etc. The 
various aspects of melting and casting are next 
dealt with. Some casting defects are mentioned, 
and there is a short account of sands and sand 
moulding. The effects of impurities on behaviour 
in casting and working and on properties then 
receive attention, the impurities considered 
including lead, tin, manganese, aluminium, iron. 
silicon, carbon, phosphorus, magnesium, sulphur, 
oxygen, antimony and arsenic. Finally, there 
are accounts of the working of the alloys (rolling, 
extrusion, jointing, cleaning and finishing) and 
of the effect of annealing. A select bibliography 
of nearly 90 items is provided, reference to which 
is made throughout the text. 








Workmen’s Compensation and 
Insurance Premiums 


Much is doubtless known of the broader aspects 
of the workmen’s compensation scheme, and par- 
ticularly the liability of employers to pay com- 
pensation in the event of injury by accident or 
by the contracting of an industrial disease by 
employees covered by the scheme. Furthermore, 
it is doubtless generally known that insurance 
cover can be obtained for all risks through ordi- 
nary insurance companies. But it is not gener- 
ally known that the premiums payable are 
adjusted yearly in respect of any insurance made 
with an insurer who is a member of the Acci- 
dent Offices Association, and most insurers are 
members. 

This adjustment arises out of an arrangement 
made between the Home Office and: this Associa- 
tion, and the premiums are increased or decreased 
according to whether the “ loss ratio’’ as dis- 
closed each year (in audited accounts) rises above 
or falls below 62} per cent. The term ‘loss 
ratio’? means the proportion the amount paid or 
set aside as compensation payments (called in 
accounts ‘‘ losses ’’) bears to the amount received 
for premiums, For the year 1937 (accounts just 
issued), the loss ratio is declared as 60.3 per 
cent. ; therefore, in respect of any premium fall- 
ing due between June 30, 1938, and June 30, 


1939, there will be a rebate of 2.2 per cent. as 
against 2.16 per cent. at the previous adjustment. 
Incidentally, it might be useful to mention that 
since 1924 there has been a rebate each year, the 
percentage varying from 2.16 to 14.32 per cent. 
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Production of Short-Cy cle 
Malleable lron* 





By W. D. McMimuan. 


The iron discussed in this Paper was an: ealed 
in 14 hr. and 28 min., the resulting stricture 
reflecting a full anneal with retention «f no 
cementite or pearlite. It was melted in an air 
furnace with a normal capacity of 30 tons which 
was fired with pulverised coal. The furnace 
was operated 5 days a week with two heats a 
day. The analysis of the charge varied a:cord- 
ing to the operation of the furnace but was 
about 2.00 per cent. silicon and 2.85 per cent. 
carbon. 

Because this iron has greater tendency to form 
primary graphite than the lower silicon iron, 
factors which promote graphitisation should be 
given consideration. A decided drop in tem- 
perature before the iron reaches the mould, or 
any condition which will permit slow cooling 
of the castings in the mould, will promote 
graphitisation. The size of the section, a shape 
which pockets the green sand and the use of 
dry sand cores, particularly when the metal runs 
between cores, must be considered. 

This iron has been produced in a foundry in 
which about 200 tons a day are melted. The 
average weight of castings ranges from 0.7 to 
0.9 lb. About 4 per cent. of the tonnage goes 
into chain links which average less than 0.1 |b. 
To pour such castings, iron of any analysis must 
be hot. It is not necessary to maintain higher 
temperatures on this iron than the other type 
of iron. Temperature readings using a dis- 
appearing-filament type of optical pyromoter 
range from about 1,510 to 1,565 deg. C. It is 
important that sufficient time is allowed after 
the charge is melted to obtain thorough absorp- 
tion of carbon and uniformity throughout the 
melt. 

Composition 

For short-cycle malleable iron the sum of the 
C and Si should be about 3.90 per cent.; the Mn 
0.25 to 0.35; the P less than 0.12 and the S less 
than 0.10 per cent. 


Annealing 

The equipment for annealing the short-cycle 
iron is a gas-fired, radiant-tube, pusher-type fur- 
nace containing three rows of trays. There are 
93 trays in the furnace, 31 on each rail. The trays 
weigh 130 lbs. and are 20 by 24 in., the 20-i-. 
dimension being in the direction of travel. There 
is a clearance of 25 in. above the rail but the 
trays are seldom loaded more than 15 in. high. 
The load at each push is 1,200 lbs., of which 
800 Ibs. is net metal. At an interval of 28 min., 
the furnace will anneal 20 tons of castings in 
24 hrs. The actual time in the furnace on a 
28-min. push is 14 hrs. 28 min. There are five 
zones in the furnace and five thermocouples. 

The iron reaches a temperature of 926 deg. C. 
in about 3 hrs, and is held at that temperature 
for about 2} hrs. It is cooled to 800 deg. C. in 
2 hrs. by air which is forced through tubes in 
the roof and floor of the furnace. It is cooled 
to 650 deg. C. in about 6 hrs. and further reduced 
in temperature in the fifth zone by cooling tubes 
to facilitate handling, the second fast cool period 
being about 1 hr. Scale is prevented by the use 
of an atmosphere which is forced into the furnace 
maintaining a slight pressure on the furnace. 
The atmosphere is produced from 800 B.T.U. gas 
by partial combustion and dehydration. The 
equipment has operated on less than 2 cub. ft. 








of 800 B.T.U. gas per net pound of castings, 
including the gas required for the atmosphere. _ 
In general, the type of casting produced in this 
foundry is such that the tensile strength is higher 
than 22.3 tons per sq. in. and the elongation 
greater than 10 per cent. in 2 in. 
* Extracted from a Paper read before the American » oundry- 


men's Association. 
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MAGNETIC MOULDING MACHINES 








ina YORKSHIRE FOUNDRY 


ELECTRICITY, as the 

direct power medium for 

Moulding Machines, has 

many advantages, including 

low installation cost, low 

' operating cost and low main- 

tenance cost. B.9. MAGNETIC 

MOULDING MACHINES are of 

robust design to meet the require- 

ments of fast production over long 

periods. They can be built for various 

sizes and types of moulding boxes, the 
standard range covering boxes up to an area 

of 1280 square inches. The illustration shows 
a battery of 8 B.1. MAGNETIC MOULDING 
MACHINES in a Yorkshire Foundry, and is published 
by courtesy of Messrs. Hepworth and Grandage Ltd. 





Tel. No. Prescot 6571 


don Office, Surrey House, Embankment. WC. 2 Tel. No. Temple Bar 7722 
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The Week’s News in Brief 


Trade Talk 


Four oF THE twelve motor torpedo-boats of the 
1938 naval programme are to be buili by Vosper, 
Limited, of Portsmouth, and two by John I. 
Thornycroft & Company, Limited, of Southampton. 

Tue Team VaLitey TRapING EstaTE now has an 
A.R.P. and welfare officer. The appointment of 
Col. E. N. Evelegh to fulfil these duties is 
announced by North Eastern Trading Estates, 
Limited, who are responsible for the administration 
of the Estate. 

JosHuA Bigwoop & Son, Limirep, engineers and 
ironfounders, of Wolverhampton, are acquiring the 
Laystall Motor Engineering Works, Limited, of 
Southwark, London. A new private concern called 
the Laystall Engineering Company, Limited, has 
been formed to take over the old business. 

THE BUSINESSES carried on under the names of 
Johr Williams & Sons, ironfounders and engineers, 
Warrington Road, Widnes, Sherratt & Company, 
brassfcunders, Lugsdale Road, Widnes, and Flewitt 
& Platt, steam pipe and boiler coverers, Warrington 
Road, Widnes, have been amalgamated and are now 
being carried on under the style of Thomas Platt & 
Sons (Widnes), Liinited. 

A CARILLON oF 44 BELLS for Grace Cathedral, San 
Francisco, was demonstrated at the foundry of 
Gillett & Johnston, Limited, Croydon, on Monday. 
The total weight of the bells is 18 tons, the heaviest 
being 54 tons and the lightest 12 lb. With frame, 
fittings and gear the complete weight is 34 tons. 
The carillon will be shipped next month, and will 
first be installed in the 400-ft. Tower of the Sun 
at the Golden Gate International Exhibition of 1939 
at San Francisco. 

THe New ZEALAND GOVERNMENT announces that 
contracts valued at £200,000 have been placed with 
British steel and engineering companies. The largest 
contract, for the supply of steel rails and fishplates 
valued at £139,845, is being shared by companies 
in Glasgow (£19,500), Middlesbrough (£39,157), 
Workington (£10,725), Swansea (£32,838), and Bar- 
row-in-Furness (£37,625). Other contracts go to 
Sheffield, Woolwich, Dagenham, Deptford, Prescot, 
Leicester, Coventry, Birmingham, Willesden, Liver- 
pool, Loughborough and Rotherham. . 

AN EXAMINATION for admission to associate 
membership of the Institute of Marine Engineers 
is to be held on May 15 to 22, 1939. The annual 
examination for admission of probationer students 
and students will also be held during the same 
period. The Institute’s examinations are held in 
London and _ provincial centres according to 
candidates’ places of residence. Full particulars of 
the syllabus and exemptions allowable may be 
obtained on application to the Secretary, the Insti- 
tute of Marine Engineers, The Minories, London, 
E.C.3. 

IN ORDER to carry out more rapidly and 
economically the repair of railway freight vehicles 
and the manufacture of road-rail containers, the 
L.M.8. Railway are undertaking schemes of develop- 
ment at their wagon works at Earlestown and 
Bromsgrove. The building of all containers manu- 
factured by the L.M.S. is already concentrated at 
Earlestown, and under the new scheme this work 
will be undertaken in a new layout which is being 
installed in what was formerly the wheel shop, 
involving extensive conversion together with the 
installation of overhead runways, lighting, heating, 
and other equipment. The new plant will have an 
output capacity of from 800 to 1,000 containers per 
annum. 

Tre Councit of the Iron and Steel Institute have 
accepted an offer from Capt. C. A. Ablett, O.B.E., 
B.Se., M.Inst.C.E., to present a prize of £50 for 
the best Paper on steelworks engineering submitted 
to the Institute, written by a junior engineer em- 
ployed in a British iron or steel works. irrespective 
of whether or not he is a member of the Institute. 





Competing Papers should be marked ‘‘ Ablett Prize 


Paper ’’ and sent to the Secretary of the Iron and 
Steel Institute, 4, Grosvenor Gardens, London, 
S.W.1, not later than January 31, 1939. The 
successful Paper will be presented at the annual 
meeting in May, 1939, and published in the Journal 
of the Institute. The Council may agree to publish 
more than one of the Papers submitted. I'he 
decision of the Council will be final as to whether 
a Paper is eligible and on all points arising out 
of the award of this prize. 
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Personal 





Mr. K. GrierDziEJewsk1, President of the Polish 
Foundrymen’s Association, has changed his address 
to 8,m.6, Marszalkowska, Warsaw. 

Mr. C. L. Davies is the new Master of the 
Pewterers’ Company. Mr. C. Brooke Camm is the 
Upper Warden, and the Renter Warden is Mr. A. 
Hull. 


Wills 


GLENDINNING, Henry, of St. Albans, late 
of Imperial Chemical Industries, 


Limited ee si roe a ‘ £146,074 
CuTHBERTSON, R. W., of Liverpool, mining 

engineer, a director of the Renishaw 

Iron Company, Limited, the Yorkshire 

Engine Company, Limited, and of 

several companies in the Sheffield 

district sa a nad £19,583 








GETTING DOWN TO IT 





MEMBERS OF THE BRITISH ASSOCIATION, WHO 


HAVE BEEN HOLDING THEIR ANNUAL MEETING 
AT CAMBRIDGE, PAID A VISIT TO Kryn & 
LAHY’S STEELFOUNDRY AT LETCHWOR1H. 
Here, Mr. J. DESCHAMPS, JOINT MANAGING 
DIRECTOR (RIGHT), IS DESCRIBING TO THEM 
THE CONSTRUCTION OF A MOULD FOR A SHIP’S 
DAVIT. Srr ALEXANDER GIBB IS IN THE 
CENTRE OF THIS ATTENTIVE GROUP. 








Company Reports 





Waygood-Otis, Limited.—Interim dividend of 125 
per cent. 

Alley & MacLellan, Limited.—Interim dividend on 
the ordinary shares of 5 per cent. 

Davey, Paxman & Company (Colchester), 
Limited.—Profit for the year ended March 31, 
£25,468; dividend of 15 per cent.; carried forward, 
£11,925. 

Hartley & Sugden, Limited.—Profit for the year 
ended June 30, £7,956; brought in, £610; preference 
dividend, £1,661; taxes, £1,600; dividend of 4 per 
cent. to ordinary shareholders, £2,040; to reserve 
fund, £1,909; carried forward, £1,356. 

William Baird & Company, Limited.—Trading 
profit for the year to May 31, £598,935; debenture 
interest, £37,871; income-tax and N.D.C., £181,000; 
brought in, £121,674; depreciation, £65,000; to 
general reserve, £50,000; final dividend of 12 per 
cent., making 16 per cent. for the year; carried 
forward, £169,396. 
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Obituary 





Mr. JoHN Srppatp, for over 50 years an iron. 
moulder with Cruikshank & Company, Limited, 
Denny, has died at Camelon, aged 82. 

Mr. ANDREW WALSH, a director of Woiseley 
Motors, Limited, and a number of associated com. 
panies, and managing director of Pearson & Dorman 
Long, Limited, died on Saturday last, aged 65. 

Mr. Ricwarp PritcHarp. well known in iron. 
founding circles in Ketley, Salop, and district. died 
last week, aged 81. He was in business with 
his father and later with his brother for many 
years, bat ill-health compelled him to retire. 

THE DEATH OCCURRED last Wednesday week of 
Mr. Samuel Pearson, A.M.I.Mech.E., a member of 
the staff of the Steel Band Conveyor & Engineering 
Company, Limited, of Dawlish Road, Selly Oak, 
Birmingham. Though he was only 31 years old, 
Mr. Pearson was already well known in the foundry 
industry. 

WE REGRET to announce the death of Mr. Alfred 
Hutchinson, the immediate Past-President of the 
Iron and Steel Institute and chairman of the 
Skinningrove Iron & Steel Company until 1937. He 
was principal guest of the Institute of British 
Foundrymen at the 1937 Derby Conference. and 
his speech showed very clearly his practical and 
profound knowledge of the foundry industry as 
related to the metallurgical processes. Though at 
that time he was 71 years of age, he was physically 
active and mentally extremely alert. He was both 
a Master of Arts and a Bachelor of Science, yet his 
outlook was always practical, He was a staunch 
supporter of the school of thought that believes the 
technical institutes cater too much ffor the 
academical mind and too little for the technician. 
During his presidency of the Iron and Steel Insti- 
tute, he insisted that a proper proportion of the 
Papers and reports presented should be of a 
practical character. In the Middlesbrough area, 
where he was born and spent the whole of his work- 
ing life, he took a full part in local activities, both 
political and technical. He was a Vice-President of 
the Cleveland Institute of Engineers and a former 
member of the Saltburn Urban Council and the 
North Riding County Council, and for many years 











he was President of the Cleveland Liberal 
Association. 

New Companies 
(From the Register compiled by Jordan & Sons, 
Limited, Company Registration Agents, 116 to HB, 


Chancery Lane, London, W.C.2.) 

B. P. Alloys, Limited.—Capital £5,000. Sub- 
scriber: H. W. Bradbury, 66, Douglas Road, Hands- 
worth, Birmingham. 

Light-Alloy Products Company (Birmingham), 
Limited, Wharton Street, Nechells, Birmingham.— 
Capital £5,000. Directors: N. F. Budgen and E. 
Budgen. 








Applications for Trade Marks 





The following list of applications to register trade 
marks has been itcken from the ‘‘ Trade Marks 
Journal"? :— 


‘* LyMALLoy.’’—Valve seats and cylinder liners. 
Wellworthy Piston Rings, Limited, Stanford Road, 
Lymington, Hampshire 

‘* TENAFLEX.”’—Pulleys. Carter Bros. (Rochdale), 
Limited, Bridge Street Ironworks, Rochdale 


‘** EnDuRON.”’—Metallic _ alloys. Sheepbridge 
Stokes Centrifugal Castings Company, Limited, 
Chesterfield. 


‘* Q-Frau.’’—Metals. R. J. Hunt & Son, Limited, 
Lifford Foundry, Breedon Cross, King’s Norton, 
Birmingham, 30. 

‘* ARDOLOY.”’—Scientific instruments ; metal goods. 
British Thomson-Houston Company, Limited. Crown 
House, Aldwych, London, W.C.2. 








‘* FERAMEL.’’—Metals. John Summers & Sons, 
Limited, Hawarden Bridge Steelworks, S/otton, 
Chester. 

MOLTEN METAL caused injuries to 16 men a! _ boys 
at the works of Firth-Vickers Stainless Steels, 


Limited, Sheffield, on August 17. 
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Raw Material Markets 


It would seem to be fairly certain that many 
consumers of iron and steel are getting near to the 
end of their stocks. Although new business is 
still very quiet, a few more inquiries are in cir- 
culation. Users are expected to hold off the market 
until some indication is received of prices for next 
year’s deliveries. | Meanwhile, they will buy to 
meet immediate requirements only. 





Pig-lron 


MIDDLESBROUGH.—There has_ been little 
activity in the Cleveland foundry iron market dur- 
ing the past week. With many buyers still on 
holiday, it is unlikely that there will be any new 
business placed for some time to come. Users are 
not disposed to enter into forward contracts at 
existing prices, as it is expected that quotations will 
be lowered for deliveries made after the turn of 
the year. A few inquiries are being received for 
deliveries during September and up to the end of 
the year, but the tonnages involved are small. 
Nevertheless, it is a good sign that consumers 
are now showing some interest in buying and it 
would seem to indicate that there will be a quite 
substantial trade done after December 31. 
Quotations until then are based on No. 3 Cleve- 
land G.M.B. iron at 109s. per ton, delivered North- 
East Coast or Falkirk, with No. 1 foundry at 
llls. 6d.. and No. 4 foundry and No. 4 forge 
iron at 108s., all less 5s. per ton rebate. 


The demand for deliveries of hematite under con- 
tract is still small. It is not expected that there 
will be any new business in this section for some 
time, as consumers are well contracted ahead and 
are unable to take up their full tonnages. At the 
same time, it is generally considered that there will be 
a pronounced change for the better in this. respect 
during the avtumn and by the end of the year 
many of the larger users should be in a_ position 
to consider new contracts. Exports are restricted 
to meagre tonnages. East Coast mixed numbers 
are quoted at 132s. 6d. on the North-East Coast. 
138s. in Sheffield, 140s. 6d. in Manchester, and 
143s. 6d. in Birmingham. 


LANCASHIRE.—There is little improvement to 
be reported in the pig-iron market in this area, 
and most consumers are still limiting their contract 
deliveries to small tonnages. Any new business is 
not for heavy supplies, as users are hoping to be 
able to buy at lower prices after December 3). 
The light-castings makers are still working well 
below their normal capacity, but some slight better- 
ment of the position is reported from certain manu- 
facturers. The jobbing foundries are also poorly 
situated for work, while many of the textile- 
machinery works are quiet. On the other hand, 
machine-tool makers and heavy electrical engineers 
are quite busy and are. taking up fairly substantial 
tonnages of pig-iron. 


MIDLANDS.—-The cutlook for the  pig-iron 
market in this area over the next few months is 
not satisfactory and there is not likely to be any 
buying pressure until after the turn of the year. 
Consumers who are in possession of well-filled 
order-books are covered for supplies, while many 
of the consuming trades, especially the light-cast- 
Ings section, are in need of additional work and 
short time is general. In any case, consumers are 
reluctant to make purchases at current quotations, 
as reduced prices are expected to rule after Decem- 
ber 31. Heavy engineers have plenty of work in 
hand and are taking up good tonnages of hematite. 
New business in hematite, generally, however, is 
quiet and many consumers are accepting reduced 
delivery specifications. There is a_ still further 
improvement to report in the demand for low- 
phosphorus iron and this grade is being taken up 
in heavier tonnages at prices ranging from 
£5 12s. 6d. to £7 per ton, delivered Birmingham 
and Black Country stations. 


SCOTLAND.—Current production of pig-iron is 
still more than sufficient to meet the demand, 
despite the fact that the output has been about 
halved compared with the production at the be- 
ginning of the year. New business is negligibla 
Quotations are unchanged at 120s. 6d. for No. | 
foundry and 2s. 6d. per ton less for No. 3, f.0o.t. 
furnaces. Busy conditions continue to rule at the 





local steelworks, but most of them are well covered 
for supplies of pig-iron and stocks prohibit the 
transaction of further business at the present time. 
Hematite mixed numbers are quoted at 133s., 
Scottish basic at 107s. 6d., and English and Indian 
basic at 100s., less 5s. per ton rebate. 





Coke 


Consumers of foundry coke are still pursuing 
a cautious policy with regard to new business, as 
they are awaiting the adoption of lower price 
levels. These, however, are unlikely to come into 
operation until the beginning of next year. For 
delivery to Birmingham and Black Country stations 
up till the end of December, best Durham coke is 
quoted at 50s. 6d., with Welsh coke at from the 
same figure up to 62s. 6d. per ton. 





Steel 


Now that the holiday season is drawing to a 
close the volume of inquiry shows a tendency to 
expand and more business is being transacted in the 
steel markets. For the next week or two, however, 
holiday conditions will still have an adverse influence 
upon trading. There is a firmer undertone in the 
markets, due to the belief that a revival in demand 
will take place in the early autumn. The semi- 
finished steel market remains congested with accumu- 
lations of British and foreign steel, although the 


process of absorption has eased the situation. In 
some cases consumers have so far reduced the 
reserves in hand that the demand for British 


material has shown signs of improving. The situa- 
tion, however, is not likely to become normal until 
towards the close of the year, as heavy stocks have 
still to be liquidated. Business in the finished steel 
department is quiet, as most consumers have covered 
their forward requirements and are working upon 
material received against existing contracts. Inquiry 
has broadened of late, particularly in the lighter 
branches. Export business fails to develop strength, 
and oversea buyers appear reluctant to enter into 
fresh commitments. 


Scrap 


The iron and steel scrap market remains in a 


state of suspense. No new business is going 
through except a few small orders for early 
deliveries. In all areas it is reported that the 


trade is practically at a standstill and that hopes 
of any immediate recovery are negligible. 





Metals 


Copper.—aA dull tone continues to prevail on this 
market and there has been only a small amount 
of business. The lower prices that have ruled 
recently have induced some consumers to specify 
a little more freely against existing contracts, but, 
on the whole, users have not shown a great deal 
of interest. The political situation, agitated by 
the unsettled Czechoslovakian problem and the pro- 


longed German military maneuvres, is still a 
dominant factor in trade and has a_ pronounced 
effect on the undertone of the market. Business 


is on a moderately good scale in the United States. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £39 12s. 6d. to £39 13s. 9d.; 
Friday, £40 to £40 1s. 3d.; Monday, £40 3s. 9d. to 
£40 5s.; Tuesday, £40 to £40 Is. 3d.; Wednesday, 
£40 7s. 6d. to £40 8s. 9d. 

Three Months.—Thursday, £39 18s. 9d. to £40; 
Friday, £40 5s. to £40 6s. 3d.; Monday, £40 8s. 9d. 
to £40 10s.; Tuesday, £40 5s. to £40 6s. 3d.; 
Wednesday, £40 12s. 6d. to £40 13s. 9d. 


Tin.—There is little change to report in the con- 
dition of this market. A hopeful feature is a con- 
tinued slight improvement in the South Wales tin- 
plate industry and the latest weekly returns show 
that the trade was employed at around 47 per cent. 
of normal capacity. Orders on makers’ books are 
rather better and now amount to slightly over 


CFATTATFANY TWAT TAT TRPara yr 


Avucust 25, 1938 


2,250,000 boxes for delivery up to the end of Ma:ch 
next. 

Official quotations were as follow :— 

Cash.—Thursday, £192 15s. to £193 5s.; Friduy, 
£192 5s. to £192 15s.; Monday, £191 10s. to 
£191 15s. ; Tuesday, £190 10s. to £190 15s. ; Wedn>s. 
day, £192 10s. to £193. 

Three Months.—Thursday, £193 lds. to £14; 
Friday, £193 5s. to £193 10s.; Monday, £192 to 
£192 10s.; Tuesday, £191 5s. to £191 15s. ; Wednos- 
day, £193 10s. to £193 15s. 


Spelter.—Still lower prices are expected to rule 
in this market in the near future, as very quiet 
conditions are prevailing and there is but a small 
demand from consumers. 

Daily market prices :— 

Ordinary.—Thursday, £12 lis. 6d.;_ Frid 
£12 18s. 9d.; Monday, £13 5s.; Tuesday, £ 
Wednesday, £13 1s. 3d. 


Lead.—The feature of this market during the past 
week has been a report to the effect that nego- 
tiations are now in progress to consider co-operation 
among leading producers of lead with regard to 
output and demand. The setting up of a Lead 
Cartel is still a long way from being a reality, 
however, and it will no doubt mean a considerable 
time devoted to discussion before there is much 
progress made. At the recent meeting of Trepca 
Mines, Mr. A. Chester Beatty said he hoped that 
the principal lead producers of the world would 
come to evolve some plan of co-operation in order 
to adjust production to demand. Building plans 
approved in July last amounted to £9,163,600, as 
compared with £8,860,200 in the previous month. 
Compared with the corresponding month of last 
year, however, the returns for July were 4.2 per 
cent. less. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £14 1s. 3d.; 
Friday, £14 6s. 3d.; Monday, £14 lls. 3d.; Tues- 
day, £14 8s. 9d.; Wednesday, £14 7s. 6d. 


Scrap.—Stocks of scrap metal are still substantial 
and merchants are experiencing difficulty in keep- 
ing them within manageable proportions. There 
is little demand for any description at present. 

Approximate selling prices for old metal :—New 
aluminium cuttings, £67; rolled, £52; cast, £28; 
foil, £88 to £90. Copper, £36 to £40; braziery, 
£32. Brass (clean), £21 to £24. Zinc, £8 10s. 
Lead, £13. Gunmetal, £39. 


13; 








Safe Working Loads for Slings 


A really useful service to industry has been 
effected by Herbert Morris, Limited, of Lough- 
borough, through the distribution of a card wall- 
chart, which tabulates the safe working loads for a 
wide variety of slings when used at various angles. 
The first column gives the diameter of the chain; 
the second the safe load of single slings when 
loaded vertically, and finally five columns give 
similar information for double, endless and other 
sorts of slings when working at 0, 30, 60, 90 and 
120 deg. 
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